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With iniei/^tiitiiffttid seanh f^epors, 

SiS/fjf<s j&fj &-!^irsHm of th^ time ^mii pr .smei^{i^t^g 

s?iM<«* snd te be repsiblixhed in the ex>mt t>f tliS! mx^H of 


to Bm\ The i»vest{i}» farthstr sstaass t« suMtsms geiws esjeoSiag msh vsriauts and cfesatag s«vi persoaat eare compftsiriotw 
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SIMNE PROTEASE VARIANTS MAYiNG AMMO ACIB SUBSTITliTIOJSS 


Ff ELp OFTHEMVENTION 
Ihv prmai imestion reiates to i>mni protease W!<ams and vd^^^po^^itsO'^s 
compT3<.mg il^v \mmtb wh?t.h ha\e decreased umn«nog«?ajc!n relaiuc io ^ht:tr 
coTresponding wjld~?ype serine pmtesjses, 

3l< Kv^kO' \'u<il TiW T\ \j K"K \ 

h\dxoxs/c piois m lias bees exploited by jnOTipottmng Ox^ta vxcurrnig J otvte ^ 
cjigmeercd pro{<;-as.es into ckaiimg coipp«>sJt'ons, f^cubrl> ihoi^e relevant t<^ lausdn 
mpphmmm. 

I« the cleasiing als, tfee mostlv mdeW utsijsjed of tbese proteases ars the senne 
prottfas.cs Most ^it »h»s^e senne pwteases are pioduced by bacterial tjrg^imis ^^M^ 
som<? <ni? paxliced otftcr d5g-^«$<5ws sjnh a\ hingi See Sie/en Roland T kX al 

t-nxiro-jmcnt fteqiicmiv due* roi uanslaie sma mi? onnatiirai cieamng vOtspuMtK).^ 
vmmfmi^vTXt Sp<sxifitall)? protease chsr^s?texiste such ioi exam|>ie» thermal 
<,tabi!m% pB stehljt). o)*^dative stabilitv and substrate &peciticitj are not »C5,csi«anl> 
opt!3i!i37^d fer »tdmt50Ji outside the nsm&l mmmmmni of the e^^yme. : 

Several approaches have been employed to alter l^e wdd-type amj»o actd 
scuuciw 0) vsirme pr<Jtc ise^ wuJ^ *he ^oal o ircrssMns the ef>'^cac^ of tnv fro*ei<;e m tbo 

eoBdttsons. 

Howes c'- betdust suc^ i^enctK dn ,w.nffir 4.erccl ^roltfvi^c^ tue 1< ui^a to .^a xixn&h 
^hi} me pot&iitjal «iitieers A.s aiugen-^, i^ese ^uneascs caus*. uiimusioiogscai ^nd 


alletgic tes^ossses (te-ein coiiectivtdy descdted m immmmlogicul m&pam&s} in 
txtmmsils. In fact scn^UK'^istu^n to iv^tr., .MOt c.\c.s h-is Kx-n obscnx-J ctw aoiuueat-^ 
wherein h«mass arc rcgulariy exposed in iha proteaiics. Such envtromeats include 
m^u&cturing fscslMes, where sxnployi^s are exposed to the proteases tbroiigh suci^ 
veMdes uncostrolkd dust or aefosoHmioa Aerosolizaiiojj can result by the 
jntrodaetlon of lh« pm%&ms into the lufig, which is the route of prot'ease exposure %vhkh 
cmses the most dangerous respome, Frot^e sensiti:^do3i can also occur m the 
m^ketpiace, where conssymers* repeated use of products coaiaiaing pn.^t«ases mss cause 
analkrgjc reaction. 

search for itioro hufniv ca«nne pKv...\,v- o; is^c lauudr)' applications. j:i.-{ietK.ir> 
engineered pr>ite,j.it:ii ha\e beers miciirxiuly uulized m personal care comp«siuons 
li^H duty dcicruenis, A psimsrj' reason for the absence of engineered proteases in 
products such as, for example, soaps, gcis, hod> w^hes, atsd sl^ipoos. is due to the 
afotemeatiosed problenj of human sensitization leading to uedesjraMe immanologlEeal 
responses. It would thssrefore be highly advantagmus to provide a persoimi care 
compositioa which provides tl^e ctesing propmies of etigsneered proteases v^itli 
mmimized provoeadon of imniunoiogicai respoases. 

One apprnach toward alievimmf ibv -miruroli t.'*c,d acuvits s't a prctease 
through the redesign ^ or -n.^e cpit;^pe^ oC lh<: f r>,!ie;j;?c Frit.jpes .ye shose amine 
acid ref^iotis of aa antip^jn v%hKis osoke au immu3k>logicjil rei^fKm^c tl^-ough the binding 
oi u.;^u^od5C3 t>r ;he picj^entatjon of processed anugeus to T cells via a uiajor 
histocomputsbilisy cotnplcx proiem <Mi:IC). Changes sn fee epitopes can aflect their 
eStcieney as an atitigen. See Walsh, BJ, m4 M.BM. Howdes. "A Method for the 
DetoJtion of IgE Binding Sequences of Allergens Based on a Modificadon of Epitope 
Mapping". JowrW qflmmumhgfcal Kk'ikcds. Vol 121, pp :J?5 - ?.m (m9) 

llse provr invcriio^-s ha\o ;i!->,\>so-oJ -noj t\N-- -vnn--^ rrokM,\rN o-'^rrsoi-'rih 
kao'vvT! as .subJ^Ustrc. snoSui-ng :^uh?u \ '^<'--*\ . pu>vi'unotu i.-;^:t>^pe r^gii-n at asiiino 

ACii no-ii;>fns - s^>^fe^pondir; \^ U".-^ orovnt -s^vontor*; have k.rtir 

gcnsL-ucarry redesigned such subtilisioif k? aile-siaie the tmmunsjgcnii; pr^^pertte;;* attributea 
to this epitope region. In so doing, the present inventors have discovered suhtilisins 


sldis. care, fe^ ear^^ Maaty cares* oral, a^d comaet leas compdsitjoa^, 

SlIMMAEYOrTlrlE-INVENTlOK 
i he present iavmion relates to vari&nis of seimc proteases having decreased 
jmmiimsgeniciiy relative to their eorvespoixiing wild-type pi^tesscs, Mcro pai-(icijlajh\ 
the pr^ssem iRvenuos^ relates to vmimts having a iTKjJ;f:cd l;;^;:i>> ^ccucuoc ol a 
wiid-type amino add sequence, wherein, the modified axni^o acid xequsjjce con^pTises a 
suK^imdOtt of oae or mom of positiom IQ - M oon«spon<Hag to subtiK&in BPI^'. 
imssxim iwther relates to mwaBt gmes eneodiag s««fe variarits aad. desMrsg md 
pemsMi care ccjrpppsitiops compnsing such variants; 

The essesitsal compi'merJ.'; of tho nrv'sen- iEnention are herxiis-s described beiow. 
Also bicludeci ars; 5H>s5~lin!itit?£.'. do.cnpticin.^ s'^f various; optional ma picfened 
components useful in i'mbodtn-scnt;- ti-c p?<i.^cni inv^-nUori, 

'Hie presem invention can comprise, consist of, Oi consist essctniailv of any of the 
required or opiional compv-snenis and / or .Uo^iiations described her&sn. 

All pen;eatages md ratios are. cdcuiated by weight unless otherwise indicated, 
Alt percentages c«le«lated based cm the tots! composition mlsss otherwise indicated, 

Al\ compoicsj&Ht or eompositios leyels are in refearence to the active level of &at 
component or eompt>sitioR, as^d are exdusive of imptirities, tor example, residua! 
solvents; or by-products, that tnay he present ir. conimcTcially available souj-ces. 

/dl documents referred to hcfem, including all patents, patent applications, and 
primed publicatlotus, are h,crcby incorporated l>y reference in thck eniiren- 

AS used hereirs, abbreviaiioits will be used to describe fuBino acids. "r,sble i 
provides a Imt of alsbrevlatlotis used herein: 
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Arg 

;R 


Asn 

H 

Aspartjc Aad 

A:^ 
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Cys 

C 

Tjiiw? \^ 


Q 



b 

Glycine 

Giy 

G 

Histiduie 

His 
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lie 

1 


Le« 

L 

Lvsane 

Lys 

K 


Met 

M 

Phenvialamne 

I'he 

h 


rro 





Thrmmm 


T 

■Tryptophan 

Trs 

W 


Tyr 

Y 

Yaliae 

¥^ 
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As used he-reia, tfee term ''mmatioa'" refers to altera^ons ia gene secfueuces and 
ammo add sequences produced b> those gene sequences. Mixtions may be deletions, 
s«bstjmtio»s, 01 additjofts of mmo acid residues to tlic wjid-type pjotem sequeace. 

As used hercm. tiu tejm "x%dd tvpc" refers to at pft)tem, hema spociftcj^lH- o 
prv»t*a5>e, produced bv *r.^J ^.s'v-^ 

As us^ heretn. tix-- icm) \ <5na«t txK^m <i proKm, hcvji spi^cincalh' a p ro.case 
ha\ mg an <xtmm m4 sequence \^hsch differs from that of the wild-rj'|:« protease 


sequence tor *iuhtihs»m BPN' r ft»liie desr bed bv WdK, I ^ , F i-erran, H ' Il«n >er 
DA IsteU, a«d J Is Chc^ M^kic Agjds^Reiieamh Vo H, 7*511 - 7925 0'>B'^) 
mcorpof ated hema fey refereBice. 

ihc present !<■ nv> u k, otx 5 ^pson sr < > k vs 

uhK'Jl CorrespoTiJN njf w^^a o \N "0 <S o v Us > •'N IK pr>.<^„n5 jin-^f lu v 
t«nh<,rdjsco%ejed tku mtMC airs 0 s 3'->M aii'nr^ nf. •< !<i s^-qutni-t. 

of a vsjJd-typo scnm. juotesisc pR^sidess v^dnis whia) v.%okc «i avxt\^e4 viLcft>e*^..*. a A 
or mmm& respojise rdafeve to the cor fespoadmg wild-type sense protj^^; 

As used feein, a vmm% may be desii^ted by refemisg to the substomed ammo 
add poaxuom v^i<tk ctmneim^ the yanariLt Substitutjons hesrsm mdicated by 
prcmdia^ the viiM-type smjno acid Teisidue, .tbHawed hv the position nmber. followed 
b\ ti-c sx)b^t3tut >d <K5iiTio acid re^idtje to be substiusted Wherein the feuMtiKjtcJ Lmtnt> 

sMJiK-^^ So^lkstiik\a'iUbNtit«t3oiiOtyahne iorghtiiicaioisvtfkn " ^ ^ 
eim<,t 0}\'?OV&5 i^?OV An example of a v<tnant having a NUb tuu srn a; ^o*h 
positions 70 md 1Z mA^ be dej^ignated as Gl>7Wal f Val72 A^ia or 070V V72 \ 

Ik' ^^mm^ ot the pre&c-tJt tn^eatioa are -Sfajjmts of sense proteoses A^ used 
hcmn, the term "jsenne protease"" means a protease vvhjch has at Ica^t 
prefcmbh S0%, am«)o acid sequence jde 1 1> %ith the scqijej ees for o«s. v>r more s 
s.yhtihs^ti-hV'* sennv' pn5tea^e h discussioi rcbttnr 'vubuh'ttn-hkv? sen-^e^ fro«e<ses 
a3tdtheu>>oni i rnn )t rooi d m S e?en « 'i< oo \ V* h ^ 'ITr i 
Insimcv! s? n.^ . \ Mlasvs the Imwh ot It s jo 14 vs i ^cs 
p> > > <5 ^ K>5 \4 " pp /V^ "^'i * >'! Tk 1 >. k k ^ s r 


wcrmmmmm 
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pmtmmm K, a»d thermitase. The most preferred serine protease for mutatioft is 

modjfitfd mxlm acid sequetics of awsld-^e aniin!? acid soquisnce, wherel« the m0tijtk'd 
ami?K> acid sequence comprises a j{ubstimtbn of o«e or more of po&iuons 70. 7 L 12. 73. 
74, 75v 76. 77, ?S, 7<5, SO, 82. 83. and S4 (70 - S4) correspaiidiag to BPN \lorv> 
piefmHy, the modified amino acid sscqacuce comprises a substmniot^ of tv\o or mon? of 
thc*!e positions Suhstitmson*; m ih&s& positioa? 4tc mad? h\ tefhcing the xvi'd-tvp.; 
srasno au.l rtf ^iduc \^ ano.sa^i natural mmm aca^ lO^ais x nUv h s i> -^e ^ ; v .-s sr IJ L 1 

%toT!. ^,n<.ci^Ha h s^hcrvm the varimit has a jrodulcd amssio acid ^eq^v-rxCc t*t a 
VM'a-i>ro pmjno Njv|«vacc compnsjng a ssubstitution at oue position cottespondrng 
to rosiuons /U - H4 of BiW 

whea the substitu«o« occurs at posstloii 70, tiit substsmting amao hc\d is 
selected &om the group cotisistog of Ala. %g, Aso, Asp, Cj% Gin, Fhe. Hjs, 
ik, i ys. Uu. Mei, Pro OIn, Ser, Tkr. Irp, T>t, imd Val, 
(bj when the sabsthution occia-s at poi,Mon 7J, tlie sabstmuisg amino A^id h 
selected fioi^i the gr co«S'$tJ% of Ala, Arg, A«n, Cvs. Oh. Pbe, HK. !k\ 
1 u iro, C?5, ^0 ' p bKjndV.. 

sdccica ixom Jk' gtoap ( ons oi \L, .\^. A^n \ > L ss, {jK Oiy, Phe, 

Ihx l!e, Lys. Lou. Met. Prt . Gh>. S«, 'Uij. Up, aiid l>r. 
(dVwhea the substitutioB occurs at position 73, the sabsthoUBg amsiso asM is 

selected frotn the group consisdni, of Arg, Asa Asp. Cys. Glu, <ti>. Phe, Ui&, 

He, Lys. Mot, Pro, Ser, Tbx. Ttp, Tyr . md Va^; 
(e> when the suNtnuh m ocvias at po«:it!on 74. th« subsitttitsng ,immo ^iitl is. 

selected ffom she i'foop cxnMvt ftg ot Arg ^sn Asp C\s, Glu GK.Phs 111*. 

Ik Lss Leu M.v Ghi, Seu ] hs in ^ \ il 

^.AC^!.^* P>^sr *V j-tap vOii^3'^*i{iji \ i " a A.sp, C >s. Giu Gb Fhe 
Oe, I.-ys, Met, Ghi, Ser. Ihf, Trp, Tp< and%%1; 


Nvl * H H o msj^tngoi 4rg 0%s Ik le^s \U, Gin Scr 
Ihts Itp. S vr, aad VaU 
ih) ^^hcn ih<. huIj taroi> ocaxrs ai ^osmon 77 the t.«bi>ti*!.nmg anauo a^id xs 
-.ekt. ed fro'n the group coa^stiag oi \la Arg C>n Giu Gh,Fh^ II « ik 
Lys, Lm. Met,}'i^. Gift, Set, ihtv iips lyr^ md Val; 
VI he J the substituno occurs at po itotj "^8 tlie uKtmttig asnw avji 
s<,!ected tiom tb^ ^jn n<, >ru"-tnv of Mi <\rj.' V C><^ Ok' CiH ^ H 
k , ^ 

< ) % h<.n d >, su5 1 u ] kvu " * Jk u ^^fjtuti ^mmo av-sJ <^ 

*^v;leUvt to (t t ^ku, V is->st ^i.' of \la .Vg \sn GI5 Pw Ois * ■i'^ 

Leu, Met Fto,, Oln. iier. rar, irp< Ivr, aiuJ Vai: 
t.k) ■^hen the <?ub» itution <H,curH at fxjsmoit SO, the nibstJtutos' anu'. ) 1 

selcctea fern the group consisting ot Ala, Arg, Asr, Asp, C^s, Gm, Phe, ilis, 

Ik I , s, I eii. Met, Pro, Gla. Ser I h l>r m d Val 
(i) whea me substjtutioti occurs at p^mion Bl, th« sutbstitittmg animo md is 
doctcd %>m the group con istmg Aia, Are An A.sp, Cs<> Ola <1h Pn<, 

Hn < Us V Vvt Pi <<l V III h\ ^ \ l i 

Ih^ L>N \k{ Ptc Ob.Svr 1nr,Trp ant Val 
(»> when the subNt tuUon \x.cuns at position S3, the substruttng a'nmo acjJ 
selected im 1 ihc group consisj oi Alsx Arg, Aj»n, Asp, C>s Glu Fhs,, Hii. 
life L-vSi. Lc«, M«t. T^Oj Gin, S^, Hit. Itp^ l yr, and Val; and 
(o'^ whm the j>uhstttmton oc\.urs, at posit on S4, the stibst tutn g aismo acid x 
sel act.H'-omtteffroupv^mstnsiof Ah 'Vi:; \sn (v Gk> OK Pht, 
H I . \ 1 ^ ( ! i i % ^ad iv5 
\ \ i'^ ' I SI s > u J* oditittd aiuuo i^„iu -i«,^u<.n4,v, oi ^^U 1-*. x k) 
aci<5 N i < i )q n jn ' MKtitutusn at ma more posxtjom t-orre&pondma to 
pijsitlons 70 ~ U of BPN-: 


s 

ihs., lie. i.vx- Leu. Mei, PiO> Jier. ilw, lip. i vr. ami Val: 
tb) whfc« a ^ub ntut on occur at po itson "'I the sub'nttuirg an j»o aciJ iv* 

seleatd imni til t- g oup ^onsjtjng of Ak Arg, A,\n Asp, i \s Ghi G'vj, ilh 

Phe IH ik Met Pm Trp,T>r nif\a! 

<<-i vvhca a ubsJj n n > posstsoj 2 Usv. *^«hs?mt .nuinvi avid 

h ! ! K L <, 5 M F5 Su ] n ^5 ^ 
i) \ u ) I ku o o i XMto> I K mHn uu m ^ us 
s«,Lxfed 1 0'5 nx* oiouf < v>n-3- 5fU' ^ \v "^^^"^ \sr). < Ss IjIsi. Gin. Giv, Phe. 
lbs, ik\ i >s, I cu, Ma, ]^o, Si^r, lh£. itp, T >t, ^uid Val, 
te^ uhcn a suhsnlution occurs at position 74, ihe substituting ammo ..cxo ><n 
sivlected fnym &e gioup coi^ife^ng of Asij. Asp, €'y^, Gh, Oiu. CjH, 
I hs, Ik, L> LctJ, Met, Pro, Ser, Thr, Tip, 1 > r, and Val, 

(f) wliea a sisbstmmon ocmt^ at posmoti 75. tije substjMisig ammo acjd is 
vicoted from the ^oup conssstitig of Ak, Arj,, A^. Asp, Cvs, Ghi Cih, 
Plv I 3-^ I >hv ^ i hp U3 in,lVal 

(g) \\Kei >-a3si uuoi i J ">i.sHo > i\ -uKuu ui)^ ajiiirc aaid i& 
sdtvtcu ni.ti tix^ ^ o nums.Noavv^ \,5 \^ \ 5 Uiu, Csly, Phe, 
iits, Uc I y,s, i«u. Met, l*jo, "^cr, Uh. hp, aiid Vai, 

(h) when a subslxtutiojs occurs at position 77, the sabstitaimg mmm scsd is 
seiccted from the group a>iBtstuiig of Ala, Arg, Asp, C>$, Gin, Olu, CJlv, Pbe, 
His, He, Ly*}, Le«, Met, Fro, Ser, Ihr, Trp, l-yr , aid Vai:; 

(t) vichzn a s^jbstitutioii occuis at fwsifeti "^JS, the substjiiiting atnmo acid is 
sek^;ted tiot^i gfotip cotiNisnnj? of Ah A,jg, A.,sn, Asp, C>?, GJn, ilks Gh 

i^'i ^^'3C^ ^ -Lb L<3 i i,Cv! \ O P ' T \- MSb^*!? ilUtJ dil.HV^ ,iv.kl I- 

Fhs, His, LySj Les, Met, Pr», Set, thr, ti^j, 1 yr, ssd Val; 
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Ik leu >ki PfO bv*" fKi Irp anl\<i 
kX) v>h&R d ub&&tui<5n occurs at postisos SI, ihs sibsiitiitraf Ej*. 3» 

s^kaed irom tt c youp co» istmg of \k Arg, A&a A'vp, (\s l/j Ok, 

Phe 0 s Ho 1 vs I tu, Met Pro S«3 Thr lij aijd ^^ 
^in>vvhej a swbsuuuoo ocuj^^ at po&uon 82, thv. NUbstJtutig ammo ^ctd in 

\o!« c<f fio^T^ th(. <n i\ c05wst< gof \1 *\rc A^'> Asp C\-> (ru CK Cih 

P Hi K I \M nv ^ Ik 1 , K ^^k^ 
u')'* L i if?NUuU> V i 1 p ^ s 31 S k ■s.i'^^t n? a -Sim Ksi js 

s<,Lc inoBH ^ uip n^suTi ol \l V vNf X-, f\ Gm Cflu Ph<- 

Ut iv l,ju, iSta Pro b i Ih lij^ I-^r ^iUV 1 3K 
io)%1c a siibstiiutioJT) occurs -^1 pot>t05 S4 tii^ <»ubstmin% tmm) .kH k 

s<!ict,ted ivam the group co ^si * ng of Ala* Arg A-sn, Asp CjU , C'y, (tt-v 

Phtf Ib& IK L5S ie«,Mct Pro Ser,Pi Ttp,md tyv 
v^hsxtm -i3fjm« i5> j ot Ajiin76A'^ \&«,'?7Ai.p AfeaTdA'p + Ik?**01u or \<;n"'6 

H r r o*- 5^ \ I -v I nt Ik " <. < ! n v i pr \v 5 dd i o ul 

^m^o-n aoi sMtu >^ ' ' K S) -^1 S"^ ^ " ^ui 10 4, 

ps'e trabh v.«v'vnrw cot ''•^ 6 "^S 7^ ' S2* ^ 

tables hJow exomphi-s tjwi ii^mt^j g pK cuai \ais:uN the pre s^n 

nventjos ^ rth jespect to these tibks, in descabu g the 'sp^jflc '5\jb«^ tutjo , 'he \s--ii4- 
typ: am no acid re tdue is givtn &&t tlie cojjespond tig position umber s gmn NOi-ond 
a\ d ihc siibsutuujig ^ttj rto aud is gs\ei third labicN ^ - 7 d<?bi eate preierred \4nant<- 
feav ng t%vx> or m;. rs subsMUtiotJ^ lo llwtrate the f1«t e\ajnp1e ol Table resd'^ VAI 
HI IPR 1 ^ J H^' This e\^rp c <s meaM to cvnppuf\ tne •s'-sam V-1^it1m - 

toe preseat mvetitiott. 


Tables 

Smgle Sisbstsiutiojs Varimifi'S 

GL.y 83 VAL 
LCU K2PHE 
LBiJ g2H3S 
LEU 82 TYR 
LEU 82 ALA 

VALMALA 
GLYSOVAL 
KB 79mV 
mS 79 MET 
!LE 79 TOR 
ILB 79 VAL 
HM 79 ALA 
SBR 7SASN 
SLR 7S ™r 
SER 7SAECi 
$ER78eL>i 

SER 7g LYS 
SER 78 TYR 
SER78 ALA 
ASS???: ALA 
ASN76ALA 
LEU 75 JIE 
i.iili 75 Mf:'S- 
LEU 75 VAL 
L}:-:Lt 7S ALA 
ALA 74 VAL 
ALA 7:^ VAl. 
VAL ?2 ALA 
1HR 7 5 A.l:A 
SLY 76 VAL 


Me 3 
Double S»b$th«tion Variants 

VAl Srn-3RLEU82PHB 
VAL $1 THR LEL5 82 f 

VAL SI THRLEU §2 TYR 
ILE 7«?LEL5LEU SaPHB 
3LE 7$ LSO LEU 82 HIS 

lEE 79 LEULEU UTYK 

ILE ?9 Mr;TLEiJ %2Vm 
ILE 79 MET LEU 82 m s 

ILE 79 MET LEU §3"n'R 

ILE 79THK is.: VMi 
ILE 79 VAL led: 
!LE ?«>VALLEy S2HIS 
HE 7*>VALLeU 82 TYR 


wo m'"49csss 


nmrnmrnsm 


II 


III "9 5HRVU S} IHR 

Hi '«\AL\\! s nm 

Nf is. ^ ^ U I f~ s 

N ■'N I'lR ill ^ d N 

«vr R 5i ^^Ri. iiii b.Z HIS 
hm 7$AR0UL nVR 

SEE ^8 %.h?\Vn 8^ HIS 
SrR Hi 8„ lYR 

SPR ■'SGLKUl rPHi: 

Mil r^R 

V \ -'S * V ! J HI 
S^-R '<<HInU { b-^H'"^ 

-sibR blYSMll b-iHlS 

hiTk 78 tYRin unit 

SER 7ST\'RXXU S:: H!S 
>i^R ?«1¥RIPL 82 nR 

SFR n IHRVA5. IT^R 

SIR "8 \K0 % \ nm 
s\k ^ w s \i <-\ 

SFk s l\ o ^{ [i h 
M K '>}HS s ^ "^i K 
SMs Sl. \ ^ HR 

V X 1 J ^ u n ^ 

SER "g ASNli ^ 7^Mrr 
SPR ?8ASN!Lr ?91HR 
SLR ,%Ai>hrH 

78THRSLE 79 LEU 
SER ?S1HRS!f 79Mn 
SiR -ySTHRRl ?>> IHR 

SI'? \R» -f^^lHS 

ivJR \ROiU U 
ij{ R J> \RO !{ ^ ' > \ '^l 

MR -"vOfl^iii t 9UV 

btK '■i.v.i'^i I "0 IHR 
SIR S< INI . ^ \ \L 
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^1 \ 8 is u r II 

ss- -^s Ms. 

{ ! 1 \ 

<^ >^ ^ t I \ W 
\} \ MiUi 

\NN f { } 

\s\ I hJs i i \ HtS 

A^N ?6HISV\L Slum 

6 ' ^ il V ! 

\N f MS ! ? \ 

K s 5^1 f \ S 

\ i N N V.S\ 

\ ( r? ^ ^hK 

^ } \ -i \ 

Hi hR H 

~6H1 stR 80! N 

ASK -^SmSSER "SHib 

A<5N "tjmbS^SR 7§TVR 

it i -"5 n ^ J Hi s:: ?m 

to "^^l^■{b^ s'^his 

Ul U '5">]'^^ 

in \U ^ s-HL 

I \ J n s ^ 

IF i'll I\R 

\ \ \ M« 
HI \\ III 

trt ?i1LE\«iL 81THR 

in -f^Ml J \M 81 !HR 

III -^^VAI VA1 SITllR 

^ 11 ^ « 

I. % '^H I 

I ( I H 

if i 

I I ! 

Hi if I «^ 

! H X i I U V5 

i >■ I Fi i- Si-K vSi*^ 

^IH Sf k MH^ 

LM '^lirSFR 8 U40 

IK rsrk "s \sp 
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III. '"'lU SI^ !S 
HI ' I lri>Ei< 8f \b 
! H -'^ 5!} SJ k ~<v « VI? 

IK' -^mi ^j-K ^ \sh 

I H Mi 1 \ -'N 1 R 

! K ^ \ H ^l-k ^ \ki 

Ihi "-^ V 7 N X \Sp 

in V 5 s>-K >S v,l \ 

in MM MR 'vLVS 
LSU 75MET SER 7B: T¥R 

LEU ?5 VAL SEE 76 Tl-m 
LL ?-> VAf StR "SARO 
LEU 75 VAL SER 78 ^SP 
ILU 7^V« SIR "SOfS 
III \i <5FR '§H1S 
in \». ^IR "SI >S» 

LEU 75 MET ASM ?6HiS 
l^lt 7<>VAl A N ?^H}S 

Table 4 
Tnpk Sabststutjoa Vmarjts 

Lt Ml \ \i I i U t2 Pi» 

H i AL SI THR LEU S:: HIS 

ILI ''^MIWM 81 nmiU STYR 
!i i 79 THE VAL 81 THR LEU 82 PHE 
1^1 m% A3 SI niR I X T? S'' HIS 
III **>|J>iVU THRLEt ?2TYR 
IL ''i>\M \-i '51 THRU { V W 



9\ \ S V 

?}1 \ 



I r 

\ . \ \S 




N \ 

S \ M 

H SO S M 


in 

SH< 


hi 1 



'^l R 


\ s I \ 


l>k 

S 


% ilRlK 



MK 

H ! \ 



SOS 

N ! 

^ 1 w 


S 

SM 


^^R g ^?v^ \ a ^ THR LLl S"" Hi 
i^LR 7h.^^il VAi lUKUb ^-^lilS 
SI R ?S ARC \ \l SI THR i EtI S2 T\3S: 
i^ER "§ \ \L Si niRLlU 
SicR Vsf'V \{ HI IHM I Ill 
SIR 'V W^V\J %in\ IM 
"bul N V M {{RS S I ^ SSI 
S^R S<.LN V ^1 I^kJH) H>HIS 
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SHR 7IIHISVAL J?f THRJJ-Ij 82 TYR 
SER TSLVSVAL SITHRLEi? ^imU 
SER VAf. THRLEU S2mS 

V: K 7S 5 YS VAL ?<! THR LHU 5?.? TYR 

SV{< "M^R\ M K THR LEU §:? HJS 

Si- R "S I vr>' V \i ■ MiR n s • S2 tyr 

SPR "N ^ ^- riti s:?Hr 

s^:r -^s a*', sii "-mm; lis i 8;. nis 
«-i;r ~s sH I s-r lEii s;; tyr 

<!£R 7S H F V^Mr? i FU 82H!S 
M.R 7i>AS>iIL£ 7*JM&TLHU S3T\'R 

SER nASNiLE n nmim nnm 

SER ?^ ASN ILE UBIS 
SER /8ASN1LE 7«JTf-mLfiU $2TYf. 
SER ?8ASNfLE "'JVALlHt" PH?" 
SER 7SA«>N!{r 7<3 VA! Lr\* 55.; H^^S 
SfR ASNILE 7'}VAl I $2 FVR 

jifR mm itv 79 } i-u Khu js."; fhb 

^.^R ^-Ji SHK^LS ?»>LEULEC §3 HiS 
SFR 78 THR lU: ^ i Bt! LED lYR 
.SER ?S ]>IRllE 79 MET LEU S3 Phi- 
SER ?8 rHR3LE 7«?M£TLBU 
SRR ilE 79METLBU S2TYR 

SER 78 Tim CLE 79THRLHU 

SEE 7S THR !LE 79 THR LEU $2 BSS 
SER 7S I HH SEE n THR LEU S2 TYR 
SER ?«THRa,E 79 VAL I PU H2PHE 

SET? 7S THRiiE v^n^AL LEU S::: HSS 
SBR TBR !LE 7<J V XL ? • I' V. T VR 

SER "s AR<; sLr '■<> hi \> Si-! s: PHf-: 
S5:r -saroR-E 70!. Li; in; 

SCR -^ARUHL ■'9LLI Ls'U SZ: IVR 
SLR -^SAROILE -^'i I LLA VUt 
SER 78 ARC ILE 79MB1 LEU S> HIS 
SER ?«AR6ILE 79 MET LEU S2T\'8 
SEE 7«AR0aE 79T1^JRLEU g2r»HE 
SER 78 ARC ILE 79 THR LEU U HIS 
SER 7SARG1LE 79TH8LELi 82 TYR 
SER TSARGiLE 79 VAL LEU S2PHE 
SER 7SAR0ILE 79VM.LEU 82 HB 
SFR 78ARC.1LF 79VALLRLi TYR 
SLR -SAMMLE ?'aFtU-:U S? Fill 
SER n AS? ^ 1 ru LM- UlS 
si:M Ts SI 5- "''3 1 FU 1 2V z: rvR 

M-,R \>5 MLTLFU r.PUi: 

SEK \l I "'-i MS- r LEU ni HIS 

SKR 7^ xSi' il h 'i MET lEt f 82 "^TR 

5,ER vsi' ; MiR i i V S'HSS 
SFK 78 ASP SEE 79 THR LEU S-2 TYR 
SER 7S ASP ILE 79 VAL LEU S2PHE 

SER 7B ASP SEE 79 VAL LEU S2HiS 
S£g n ASF HE 79 VAL LEU 82 TYR 
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bLR ?^UlK!{r ■'9 La iri! S-'T^R 
SI R 78 01 N H F MFT I Fi S2 

SCI 7^uiNre ■'OMT 8 ms 

s? V \ A\n{ 'O jHRU I S \ 
^S-R S } TURUl 

<>S \ IK Hf 

-5 k "I , aC V X! X HlN 

\{ K "S i! \ 5 f <? \ \i i ^ S k 

SkR ?S iJl<; ILE L&L i fcU S2 1\ R 
<5ER 78 His II r 79 Ml n TU ^3 PH£ 
St R -8 ^US n F ,Q MFT 1 FU S2 HB 
SLR "S Hi T i ru !J } YR 

s^R SH.^H f ^' URiri.! S^HIF 
SER "^HJS! h RHJ §>P!S 

M k <=• IHS I -<Ixl r WK 

s k !! N H I " V \S M S-^IM 

S^R ~S HfS " W Ul S t 

^LR "«! or i lU! S H s 

M R n S ILi- L^C ? bL n K 

StR 7SLYSILE MET LEU 82 HIS 
^ ? YS ?n ! Mt 8"^ I YR 

s \\\^ i{{ « s \i I f 

M^s' V ui N 

nL X M s \ ^ I n <^ s \ 

S fs n^RIU ULl . > 

<^LR > X 3 I n i S^s 

SM S '91 J- i K ''M'^ 

SFR ■'S^TVRILE "9^1.1 XiU g2 TYE 
Sti?-'5«nRIU 7«JT{m{tl S2Pni 

VU J'irR^L'" ' T HIS 
sH\ ■^M'- ■» K <? ^ N if 


S J n ! M H Hk 

Mi ^ ? ^ % -^HT 

S \ \KN jl { in \ - U 

\ \ \NK n "-^X \l ^ X fhk 

srrv ''{>'^uR{u -"^iH \M M urn 

<5BK fSlHRSIJ' -9THRVAI SI THR 


wo 3mms& 


SLR 7^ \Ki III ^Ml WM IHK 

SLR -'8 \Rul! } «^ VV! \ U niK 
sfR 8Abl*3H ■'^LU S>! THR 

SER 78 VSP n I '">M{ 1 \ \! SI tHd 

NCR \\ 'I I Q \ -K! \ \1 nM \ 

M N (. i 0 1 ! \ ^ H HK 

S-^ { ^v?\\\S]K 

Ml H ! \ H t M \\ ! X Hk 

S5 -'^ iSlU V \ ^ Hl\ 

\hR 78HISHt '9 ihR\4i h IHR 
R HIS Ji h 7«i VAL VAL SI THE 

st^R78nsin 19m \M. snnR 

SHi 8 ! }LB MET V At 81 THR 
R "S LYS ill 79 f HR V \t &n Mii 

siKs \R on I v\j xuk 
Ni5 » -vR u \ \ ^ nm 
R ! H H > n \\ s ■^n K 

X-- I ^ HM I in 

V- il ^ 1 \1 ! us\ 

'\S\' -ir d!S\ V H Hk { H S21^-v 
J^SN n HIS Six IM n U 1^2 PiO 

ASN 7<?n3Sa![ '»'>Li:ULEt 82 HIS 

AS\ 7f.HISl!t- T<Jin II U nk 

\S\ '''^ SUi ^»Mn » I: ' KM-^t 
As\ H5S {\ i \ i\ 

^S" MS i ^ \ I I I <• \K 


^s\ ftus { n s Hf 

\ \ t HIS i \ { S > R 

\s\ 6HiSi 'Qtrtn u \i niR 

V<5N \>H1S J f "^Sn > \Al 81 fHK 
A^N fvJiiS UFO THR VAL 81 THR 

As\ 6mM« f -owi \ M "^i nm 

\\\ His Si- k ^ \SS! » K <i } HJr 

\SM { H SSER S n n ^^H^'- 
ASN 7 H k ^ -sN n i S S ^ K 

SsS ^ 1 \ PH 

\s\ n ssH s UM n <^ s 

s f k s UC 

vS\ 5 Ui \ ^ 1 ! His 

\S4 oiU^^II? h WVtU h-^hUi 
K'Vs ^^ SKI & ^S'f n i. Ss. ' HiS 
\S\ ft HIS 'SFR 78 ASP LEU 82 1 \ R 
-6 HSS SI R ^ <,! N II 5 i 82 PHP 


A^K -i' His sER 01 N 1 1 1 S-' T\ B. 

"6 His &i s 8 s 1 1 u s:: PH^ 

^ \ \ SUI 

\^ ^ -s H>nS 

\ \ h ss I ^" !\R 

s\ H s \ \ ^kU d S 5M 

AsN » H5S SER "8 AS\ V AL S i THR 
ASK "6n!SSlR 7S1HB VA! 85 IHR 
\SK "6 nii* R % AEG V^M <5 ! THR 

ASt^ "6 HIS SIR 7& w\ u urm 

\Si^ "6 m^^\R 8 Gl N V Bit HR 
ASN "6 ins SLR "S HIS \ V U Tim 

\\\ H{SS» k " nR\ M <vi S \ 

ASK ?6HIS<i}R H < \ 

"MISSSHi HRSa < Hi 

ASN 76H!SStR "'STHEIil' "9Mf-T 

\SN -J^ifiSSER •'STliRIlI 79 THE 

4>S>? ?6HISS>IR 78 THE III "^VU 

^S\ -'6HiS>SlR "SARUlLL f«ML5 
A.SK '»6H>SS£R 7J5 4R01LE ^«THR 

\s^ ^Mk ^ vu. n '*<^v\ 
6}H'^sik 8 sr n 1 I 

^ lU^Mk S "-WW Ml 

^HlS<i' ;> \s i HI 

As\ 76 His s \ s \N <5 V \i 

A.S1^ ?6H!<>SHv { >l ! 

ASIS» -'6HSS({v 5><.. NJL *J v.. ! 
ASN ?6 nib btR 78 Gl \ \Ut '9 THR 

ASN 76 HIS SLR ?S GX ML J % AL 

ASM f6 HJS si R "% IWS \l\ ~*> I } ! ) 

AS\' \.HInS»ER "SHiSlLE ?<)MET 

4>&N ■'^ HSS M k HIS W { 79 OIK 

<. US M R "S ! V K ?! f " H H 
\SN ssLK <t s s <^ HI 

A \ "'^sH!^SCE "{slV^ t 
\SN 76 HIS Si K 7'? n R U ^ { i«< 
\SN 76 HIS SER TV g k T ^> \ Al 
IFl "MH V Al THR i LI! 82 PH£ 
LIU ''SIH V\! U 3HRIH H2 HiS 
iri' ''^li-EVAL gl THR LP r HR 

xrx! -f-^ MIS \ u %\ -wn • phi 

III ?3%JT\AI iSlTHRLL! S->H'^ 


IB 


LEU 7SMJ-TVAL SiTHRiJ-U 82 TYR 
LEU 75 VAL VAL THRLEU S2 PHE 
LEU 75 VAL VAL SrmRi.EU 
LEU 75 VAL VAL gnm LEU S2 TYR 
LBl? 75 fLK 79 tW LEU 82 PRE 
LEli 75 {LE a.£ LEU LEiJ HB 
LEU ??!LHH.r "9l.a:n-.U 82 TYR 
LF5 ! 75 H..B ILB V^s MET LBiJ 82 FHE 
LEO '?5ILE!tE 7<>MBTLLU 82 HES 
LHU V'^LU^H.B JfJMBT U:;U 152 TYR 
LEU 75ILE1LE ?*>-|mLEy S2 PHE 
LEU 75 !LB 5LB 79 THR LEU 82 UiS 
LEU 75 ILE 1LE n THR LEU S2 TYR 
LBV 75 ILE ILE 79 VAL LEU 82 PEE 
LEU ?5iLE SLE 79 VAL LEU 82 HJ& 
LEU 75lLEjL£ 79 VAL LEU 83 TYR 
LEU ?5 MET ILE 79 LEU LEU S2 PHE 
LEU 75 ME7' ILB 79 LELT LEU 82 H?S 
LEL^ 75 MET ILE 79 LEU LEU §2 TYR 

iFi! 7^MEr^Lr- ?i? MET LEU nvm-. 

LEV 7SMETJLE 79METLEU §2 HkS 

i.r.u ~5^ri iLi: t^mlflki! s.: ivh 
LEli 7? MET ILE 79 THR LBU 552 PHH 
LEU 7SME;TR.E 79 THRLBU 82 
LBtJ 75 MET ILE 79 THR LEU 82 TYR 
LEU 75MEvTILE 79 VAL LEU 82 PRE 
LEU 7S MET ILE 79 VAL LEU 82 HIS 
LBU 75 MET ILE 79 VAL LEO 82 TYR 
LEU 75 V AL ILE 79 LEU LEU S2 FHE 
LEU 75VAL!LE 79 LEU LEU 82H5S 
LEU 75VAL1LF 79 LEU LEU 83 TYR 
LEU 75 \-AL. E i: 79 ME T LB\.! SI' I'HE 
LEU 75VAL5LK 79MKTS.BL Si: HiS 
LEU 75VAL!LB ?<> MBT l-BL f'2 TYR 
LEU 7SVAL!L{^ 79 THR LEU !??.PHi: 
LEU 7S VAL ILK 79 TUH LEU Ii2 Hi:> 
LEU 75 VAL ILE 7? THR LEU S2 TVR 
LEU 75VALiLE 79 VAL LEU 82 l»J^iB 
LEU ?5VAL!LE 79 VAL LEU S3HiS 
LEU 75 VAL tLE 79 VAL LEU S2 TYR 
LEU 75 ILE !LE 79 LEU VAL 81 THR 
LEU 7S!LEE.E 79 MET VAL 81 THR 
LEU 75r.LElLE 79 THR VAL Si THR 
LEU 75 ILE ILE 7« VAL VAL SriHR 
LLU 7SMETH..B 79LEL-VAL SS THR 
LBU 75METIL.E 79 NET VAL THR 
LEI! 7SMi"nLE 7«nHRVAl, TBR 
LLU 7:5 rvO-T ILE VAL VAL SI I HE 
LEU 75 VAL ILE 79 LEU VAL 8i THR 
LEU 75 VAL ILE 79MErVAL SI THR 
LEU ?5VAL!LE 79 THR VAL SITHR 
LEU 75 VAL ILE 79 VAL VAL 81 THR 
LEU 75 R.E SER 78 ASN m.< U HiE 
LEU 751LESER 78ASNLEU 82 HIS 
LEU 75 ILH SES 7S ASN LEU 82 TYR 
LEU- ?5}LESER 78 THR LEU UPm 
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III -'■^ it siK >> mkiJri j> ms 

I IJ •'^ «l I SK a \Rtv ill h2 HK 


III i- \i- \ \ \ 

SM ^ r^^ix \SM IS 

i H S ; k ^5 \ 1 U nR 

at r -^^un s-^p' 

~ in \ I V K HI ^ 1 
S^R 7<^H3NUi §n'^R 

Li I 5 H SER 78 LVS LfcU t2 KB 

Ul^ 7M! I hFR "§ I «i::m2 

LHU 75 III Sl»^ ""^ NKH i <^'H3& 
nu 7SflFS!- V ARIU c^'n'K 

{{{ i \ \)r ^ vNKin b''^ N 
LFi "^^^ In X "S -KnMH S^-. S > >< 
U ' -•'Ml ' MR -81H\1 'U S:;fr«l. 

LFU Mn SIR 7S i HR j n> S;" Uih 
r H 5 Mi- r SFR 78 fliR LEU S- TYE 
LEU 7^M^TS^R 78*^ROin. UFlli 

U U MFT SER 78 AEO LIU HSS 
LIU 75 MF 5 &J R 7S AR{> I HJ &2 I VR 

' " M5 i i \S X *5 HIS 

LH ^ S{ k <Vul i s V P < 

U " > Ktn SER OIN LL! S2 H S 
LEU 75 MM SLR 78 td K H U «^ J YR 
U ? ~5 MPT <;ER 76 HIS LCt ^ Pm 
3 MTT SI R ?S mi> 1 W S2 HIS 

n n 75 M^r ^FR 78m&3 EU 82 TVR 
LEU '^5 MEI SjFR ^tJ? LY ' U U V PHI 
1 rU 75 I S!-R 78 1 LEL 82 H3S 
JFU ?i MET SER 781Y$irU S-^TYR 
LEU 7-MF i «{J R 7H1VRI n 8-PHE 
I U ^ MFT SER 78 T\'R H U S2 

IE* 7-> VM SM ^ ' VR n I rvR 

^ \\{ ik ^ \^ ^2PHE 

iU ^ N^K Hi J> HiN 

lU \ - s? \ ^ ^--^ i i s l>R 
^ ! ^ ^ H Nir ^ MR. jU M ^ 

i\{ -^w ■> \ m\}i uss 

i ^ i S ^ 1 \i. I M 

in " \ N Kk u ; ^ I 

ill \\ SJs. SAkC lU «_ IVK 
IMJ75V\l^}R SAMnri'g^H'N 


\mmmm 


m 


i Fl --^ \ NCI? ? O i! f HE 


lit S i ^ S>R 

LFL S V UR 

! lU n K «1 < vV \ \ ^nk 

LEU 7S III SIR \RuX 5.5 iHR 

in ''S in SI R Ai>j> VA3 niim 

IFL ?MiEbER ^SOIKVAL gS THR 

sri SIR \! ^-i urn 

1 Fij JLE 5sFR ■'S ' ^ s V X fej THR 
n{ ''lU SJR s \ H iHR 

-HMfSTf WW hinm 

M] Sik ^1 \V \ M IHR 

{i ^\^ r s \ XR^, s \i TiiR 

\ 1 N S <^ N ^ S xi 'Hk 
^ SI \ ( ! H\ 

[ Si R ^ N S HR 

I ^ ! SIF & SS'v \[ Si 1 \ 
in 7jMU b.ER ?b I^RV\L SI IHk 
LEt "^VAI SFR -'8AN\VAi S»1 THR 
Ul T-^-VAl SFR ^SIHS^At Si lliK 
m? 7-5% A{ S^R W V \l SM 
lEl /-^VAI SFR nA<^P'' { ill \ 
UX "-vV^X STR "Jvf I N} ^ Si I -v 

II 'V \i R -"^HIs^ si ^] \ \ 

i i I sn s s s i,R 

i s \ 1 s s >R M ss fH 
i H I Si R S \S\ I SM M 

IH n sHi Y^ASI^iLF 9Mh.l 
is. I R ?8 ASN U f "9 IHR 
nPi VR A,SNUJ 79VAi 
H b ?^ iii- SER 78 TOR UX "9 iXb 

LLi 7^ Ul* sx R ~8 nm n i ?« Mi i 

n I' " IIF bbg f S TH«l U "«> 5 HR 
LEU7^ILISIK Siiiki f> n 

uv-iiit^sm s \^ n 
uu -^-iiir^iK ^ -x ] >s i 

LLU -"S }s ^ s k( I is 

iU Si W if ^ 

hi I i >1 ! 

U ! " i i 

U iii Fl si! T R 

* n Hi sUU \ ^ 

U ! X U ' S S K 1! } 9 { n 

!H 7'^HF S-fR !$u5K?n ?9 *L^R 


LEU nr'^lR 78 HIS 'I !- ?9 1 HR 

iEi "^<n Sfk -HI \ SM S Hi\ 
Ul a Mrk hV''-nk '5 Ml 

i t "^ Si } k kJH \ 

LFl ""^MPTSIR 78 ISNtlfc- ?*VAi 
Ul J-^MEI SER "SIHRIU -^JUX 

irt \tn "^i R 78 tm n ^ so mi 

i Hi 15 MP r SER "Z urn M ^ Hk 
Hi ^-'M^T^fR 7<5 ^ ~<i\\\ 

in SIR > ^koiu --^ ujk 
n MS sn ^ xK(. m >\ al 

n t ^^R ^ i -^LIU 

U \n s{K ^ {I "<>MFT 

-"iMi-Fi. K ^sf u I " nm 

iH' ^^Mi I ShK ?6 ASPHl ?S>V4L 
LFL ?^ MB! SFK <15 N » T 19 UK 

{ Ti \ ^rR 01 K nx ''0 Kir r 

111 ■'^MH S} k -StrlNl « Mlk 

I \! K > ( \ I V U 

lU \ M R Hf-- ' Hk 

II \!iL I Ml J>Hb * V sS 
' " \ 1 S^R "Si \S{ T 7Q! K 

[ ! i NCR -bl^SHF -^^IHR 

LEt N.^ R •'55 1 U I 7$ VAI 

U I ?s MCf &ixR n TYR ILE LIU 
LEU O Mt-T NFR 7S -n R 79 M]M 
XfT f^MU :srR HRILE -f^^THR 

{ ^? '-^!rr^>{T^ "n nkin " \ w 

III \ I \ ^ ^ -N n ' 1 1 1 

V i S^sv ^ , iU Ml 

iFi > ^ i a* 

! K \ s ^ \S\ \ ^i 

^ I M k ^ V? Ill 

U \ NU ] k U \ 

V \ W \ 'i\ 

111 "^A M S \\<.j in ^i^.X 

LEU '^^ VA5 SI R H ASu E t i9 THR 
IM U bER 78 '^RCUr "^WI 


W0 mtm$6 M:rmmmm 


in? VA-fsthR Wll^ "OV^t 

LCU "^^ VAI S! k I I \ !H hll^i 

Hi 7-5 SJ-R St5 \4U 

Let \ \i Sik U M! ' 1 V 

n i ■'■^ \ \ N N J % ^Li; " \ ^ 

s s s^r \ 1 

i \ n J 

LEU 75 VAL SER 7S MIS jLE 79 VAl. 

\ \} ^} k XV U tl 
III ?^V%i SLR -"hlWhi »IIR 
I SU -"S V\i R 78 I YS U £ 0 V A.I 

LFl "-'S J S}R 7SlVRliJ< ?*>MFl 
n I ^ X- A NCR 78 HRRL THE 
Hi NfR ^rVRlIl T>VM 

i -> S i \ ^ % H!S 

L; ^ N\ nS i U s IM 

LiU \ \\ { \ \ S/HIS 

III vnR 

xbl ''^\ \L \S\ >1^iSlH ^-"PIB 
LLb ''V^i.C A&N 'felOblal $2BB 

\\V «l^N ?fH3^VAL Tim 

in ""^XU T \"^K -'0 1! ^ \ \ N HK 
\ ^5 A^N 6 HI X '\>^ ^ fMR 

I! s\ s U ^ I I 
I ^ s\ In 0 r ill 
K III 1^ J 

H I \ N ^Hi 'SV \i 
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LEU 75 iLE SER 7«TYRiLE 79 TJIRLBU S2 .PHE 
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LEU 75 Mill SER 78 ASN ILE 79 THR LEU 82 HIS 
LEU 75 MET SER 7SASNILE T^THRLEL! 82 TYR 
LEU 75 NET SFR 7K ASN ILE 79 VAL LEU 82 PHE 
LEU 75 MET SER 7§ ASN ILE 79 VAL LSU^ 82 111% 
LEU ;5 1 ■x X'-N " 9 v' \S V ^ ^ \ k 
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LEU 75 MLT S-;:.R 78 ASJMLB 79 THRLEL S2 TYR 
Li;U 75 MET SER 78ASC-MLE 7s' VAL LEU SJPHL 
LEU 75METSLU ASt' Si. F -''^ VAL LEU S2 HIS 
U-U 75METSrR -.'^ASPIU- Vs.. LliU S21YE 
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LH 71 VU SkR /anSILE 79THRiii 5^n>< 
UU ^SVALbf-R "SlY^iU •'OV\Iiff i^il 

III -"^XM SI-.? 'ii'ks u 'An'Ai i^'i bzw- 

II N \ M Si 1 ■'^l^'' LL ""V L i i .i i>k 
i rU \ \l M R \Hn\ 'iU '^i^if 
f M ' S-\i s>\ ^ i^^^ 1 <'ill U 5 „HN 
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^5 S EsfK "b^i! K ill /'iWlW H ^HR 
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-Mil Svi^R STYRILE 7«m \ i>! !Hk 

ill S^i< ''M-^AjLL """Hf V M 

iH "-^ ^ Ls? \ -'s { V ? 'I t <>\\s''M -in: \ 

iH -^^'JTW^ \ \\ U\ " M -^n \ 
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LFU ?i MET SfcR •''8 ARO nfr ?<S I U VAl $\ THR 
X nt MFT SFR f S ARO ill 9 K5I T % Al § } THR 
UU ^MH SiR f < URSU ^ .HR 

LI ^5 ''^Mi '^ik 8 i ! " S si V \1 i'=-K 
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36 


\IV ^^MFTSBR "SLYSILS 7>M£ ! i?1 li'R 
IFt 75 MI i '^^ R i ^ P RX'iil sHR 

LB. -"^MH ^ S 

IH S ^ ? t X ■'UR 

m -^Vk I •> ^ p ^ 1 in \ \{ ] ] i\ 

11 s 5 ^ <^ S-^R ir "OS \ \ U ^ WU 
i \ 5 H R " N\ ! \\l "^l U i 

1 H \ -^S Lf s nMH 1 ^ V ^ H« mk 
in \ M s < ^ \ \ V X U s^HWR 

i< VAI <^kR ^ nu\ \ •>iun \i im 

LhJ 7S \ Al kK mt m li b 9 KSPl V AJ Si THR 
HI "^VAl bER 78THR1L^ "^JTHRWl S TiW 

ihi wisiK nm a t s \L V u ^} th v 

{ \{{ ^ \U<. < % \ U "^M^ V 

1 u V I Er R<. in " 1 \ \ s HT 

If! <v I SI R V \k< H 1 ^ \ M hi TrR 

ill ^ \ \ nFR \SP1L V \1 i 

i Ti \ \1 S^k s 1,sP X ) VVl gl T 

S VLi> R 7^ASPa^ IHRW V Hlk 

5 { -^wihm noihm ''9u:i}\Ai sj mR 

~ \ M Si R 7SCil-NK^ 79MET%'^L SI im 
lUi ''>¥AL5>ER 7SOINHI: "^HIR^AX 81 iHR 
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I H -f^MI-l AS\ "(SniS'M "'^VAS iTi. s-rVR 

tn X u \s\ oHMifc ^'iti in h2mt 

I ) \ Al X'-K > ^ n "^U U I U H s 

I f ^ \ N(ir <-\Ti IH s-- i%k 
iiw VA.5 \ \ M\ nns phi, 

Lii ■'^^ ^ ^\ ^ u ^ i.'^H b 

\i\ ^ V \L \N\ "»> HlN !U 9\Ul!Hi8.M\K 
LCI ''SXAl ASN SHISUi- 7^>THRLEU 82 FHf 
XIU S\ALA&K ''^HJ&Sti -.9mRlU &21S!S 
LMj -"iVAI \SN "giWILB 7<>THR!rU S'TYl? 


nr 

TSV^UASN -6n!S fU 


P . 

lib 

- ASh ' N U 

^ i UV S 


1 H 

N \ \L \s\ "6 M in 

US s 

s^s 


"Nlil ^Sh ^ 

LU \ IN 




M V \ 

sir 

111 

fi n -k^N 6iHsi 

-^Hf ^ S 


{{{ 

H 6 His \ 

)S \s \ \ s 


ui 

^MI \SN 6 US 

u y w s 

HR 

ill 


K} f ^^ \ 

HSv 
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l.j U MEI ASN "6 U!S SFR "Jl '\SN 0 i ■'•J hi\- BLEl tli HIS 
: "5 I ASN -o HIS SI- R , 8 AtU il ) -MI- ' 1 1 1 82 s YH 
U ' 7SM> I \bN 76HISSEII "8AN\I' * U ' ' 8^P^ 
LH ; 7:^ ME f ASN 7<> U!S SEK '.'S ASN Es. K ■ IIR LBU 82 HIS 
I LP ■J5\-IBI ASN 76HISSER 78 ASN ILE 79 THB LLU 8? TYR 
in MI r ASK 70 HIS S] R 7S \SN H ^ '0 V M I 1 1 82 PHL 
LEU 75 MET ASN 76HISSER 7t ASH ILE 79 VAL LEU S2 HIS 
LEU 75 MET ASN 76mSSBR 78 ASN ILE 79VALLEL} 82 TTR 
LEU 75 MET ASN 76HiSEER 78 THR ILE 7'? LEU LEU S2 PRE 


i r u 75 MEl ASN 76 U!S SER 7S THR IIJ- 79 LBU LEU S2 H.B 
LEX.5 75 y$yr ASN 16 mS see 7i! mR !LE 79 LEU LEU S2 TYR 
LEU 75METASN 7&HISSBR 7SMETLBU §2 PH£ 

I.BU 75MrvTASN 76HISSER 78THR IiE 79 MET LEU 82 HIS 
L5:r V:^;V5ETA<^N 76H§SSF-.R 7S THR sLE 7<«MBTLEU S:J TYR 

in- "\t? r \sN ■'VjHSSER -^sihriif p^rlfu v-'ino- 

MFTAS?^' 76 Hi?? ^LR 79 I HR Lt.n HIS 

U:i: -^^MVl AS^i ;6HSSSER :S THR ILS 7'^> THRll:l 81 TYt<! 

75 Mh i ASN "i^ HIS SIR THR JLf- 7*5 V-XL i l-.C fi!': S>H5-. 
IHU 75Mh1 SSN -f.HiSSER JSTHRILE 79 VAL LEU S^; HIS 
ill' 7;M\tFT ASM 7<>HISSLR 7§7'HRa.E 79VALLEU §2 TYR 
LM: •5KU:.1 ASN 7&E\SSE)l ?SARGILE 79 LEU LEU 82 ?HE 

n r "5Mr\ as-n 7$ his si- r tsargile 79 leu leu 82 His 

LEb 75MLTASN 76HISSER ?8ARrilLE 79 LEO LEU 82TV& 
LEU 75 mr AS>J ?S HIS SER 78 ARG ILE 79 MET LEU 82 PHE 
LEU 75 MET ASH 76mSSET?. 7& ARG ILK 79MBTLEL! 82 HiS 
LEU 75MI<rrASN 76HBSER 78 ARG ILE 79 MET LEU S2 TYB 
let; 75^1ETASN 76UISSF.R 7RAR0n.P. 79THRLPJ S2 PHE 

IVV- 7'^Mhi ASN -'nHSSSfR 78 ARO HJl ^ulHRLTl HI<3 
Liti; ?5MHT..\SN TftHSSShR /S A-«"PJ.}\ 7>rLM;rUi\! ~ 82 rvR 
I ru -? Mj J ASN ■'(■■ HIS SHR -Ji ARG ILC VAl HI 5;.? PHE 

LhU 75 MET ASN 7^ HIS SER 7S ARG sLF '9 VAL LO; S2 HIS 

in; 7SMLrASN /shisser rsAROiSr. 70 va;-. liu s2t\'r 

LEU 75METASN ?6nLSS,ER 7$A&PlLb 79LBULEU S2 R.HE 
LEU 7.5METASN 76 HISSES ?S ASP ILE 79 LEU LEU UHm 
LEO 75 MET ASH 76 HIS SER 78 ASFILE ?SfLEU;iJ5U 82 TYR 
LEU 75 METASN 7SmSSER 78 ASF ILE 79 MET mj ^ PHE 
LEO 75 MET ASN 76 HIS SER 78 ASP ILE 79 MET LEU 82 HiS 
LEU 75 MET AS>I 76 HIS SER 78 ASR ILE 79 MET LEU 82 n'R 
LEU 75METAS-N' 76HBSeR 78ASR1LE THR LEU 82 FHE 
m) 75 MFT ASN 76 HtS SL-R 7S ASP !LE 79 HIR LEl; HIS 
LEU 75 MO ASN V«>niSSi:R 7i$ AhP ILE 7=^ SHR lHU S2 TYR 
LEiS ''^N^F TASN 7f.HjSSER 75i ASP SLF "9 VAS l.El^ S.; PHE 
LFU 7SMr.TASN' HIS SKR ?SASiMLl >^ VAL Lbl- 8j HIS 
LFE. '•■-'^METASTs' 7'-iHBSER ?8ASP!l.t:. 79VAi ML S^;? TYR 
LEU 75N?ErASN 7MHSSER 7gGLS41LE yflhum: S2 PHE 
LEU 75 MET ASN 76 HiS SER 7SGLNILE 7<^ LEU LKU a2 HiS 
LEU 7S^^TASN 76 HiS SER ?SOLKIUi 79LHULBU S2 T\'R 
LEU 75 MET ASN HIS SER 7SGLN1LE 79 MET LEU $3 PHE 
LEU ?5METAS>^ 76 HiS SER 7SGL-NILE 79 MET LEU S2HIS 
LEO 75 MEI' ASN 76 HIS SER 78 GLN ILE 79 MET LEU 82 TYR 
LEU 7S MET ASH 76 HIS SER ?SOtNJLE 79Ti«iLEU 82PHB 
LEU 7S MET ASN 76 HiS SER ??!GLNtLE 79 THR LEU 82 HIS 
LEU 75 MET ASN ?Ji HIS SER 78GLN!l.r 79 TURLEU S?! Fy U 
LEU ?5NiETASN 7<>UiSSi::R 7SGLNiLf:-- ''^VM-llv ^zmih 
LEU75META??N 76iiiSSER 7SGLKUE 7'»VAlLLU S:.UiS 
LEU ?S MEL ASN 76H1SSE« ^QIKUJ- 7«VAi,iV:U ?C lYV* 
LEU ??MEKV^N •>n-;SS!:-R ViiHiSiLE ^' l.EU lEU PHE 
LLU ■'^MFj ojH^SER 78 his ILE ?^> LEU LEU S.': lUS 

LFU ?5Mr,IA>N :6lliSSER 7§ HISS ILE ?<^LEULEU S:; TYK 
LEU 7SME I ASN TSUISSiXR 7SHISiLFi 7<SMETLEU 82FHE 
LEU 75ME I A«N 76 HiS SER HIS ILE 79METLEU 83 HIS 
LFU 75 MET ASH 76HISSF.R 78I-IISR.E 79 MET LEU SSTYR 
LEU 75 MET ASN /SHISSEi? ?8 HIS ILE 79THSLEU 82 PHE 
LEU 7SMBTASN 76 HiS SER 7SHISILR 79 THR LEU 82 HIS 
LEO 75 MET ASH 76 HIS SER 78 HIS ILE 79THai-EU §2 fk'R 
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LLl''^%VA5>\ ftUxSSIR '{WRvsiH UHR { ^( Si mi: 

LEU 7^V\! ASK "s>HSS^I'^ \k<> I ■"llHRlhl iY^ 
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i{i " ^ \ ^-nx "f Hiss s \ I ^ ui b ! n:;i 
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lU "^VALASN 76n!Sv&hR ^SOLMILi: ?9yETIFl! 82 nR 
} M VAl AS\ Sf-R 78 {jLK 1! f THR f H3 8? PiU 

! hU V \l AS-N 76 }^{b bER 78 GS M IIB 79 TBS LEU §2 HiS 
LI I' 7^5 %'AL ASK 76 HIS SIR ?S Gl N II I 79 I MR J U UlSR 
in 7*VA! AisN 76HibSPR 78GLKiLE 7<5\AnH §2n ^ 
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LPU 71 VAL ASN 7tj HIS SER 78 Hi& ft I "9 THR LLU S2 FYK 
LEL /5 V \h ASN ?6 UH m R 7S HtS U ^ 79 VAl LrU 82 mp 
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LbU 75MBi A&N ?tsH!SSi-:R ?JS ASF ILE ?<>MI-:TVAL Bi THR 
LEU 75 MET ASK ?6HSSS£R 78 ASP ILL 7<rmR VAL SI THR 
LEU 75lVfETASN 76 HISSES 7SASPILE 79 VAL VAL SrfHR 
LEO 75METASN ?<vH!SSER TSGLfilLE 79 UlU V Ah SrO-IR 
trU 7SMr:TASN Tj^fHSSPR -rnnLX-H.E '^S/JnTVAl. St vnii 
LEU -^^HiSSt-T; .^OdNMie oOTHRWAl. 81 THR 

LEU 75 MF.r AS\ >< Hl^ SE- 7^ 01 N iL^ 79 VAl. VAL 8i IHR 
LLL' y^METASN" ■6Hs'>^LR -^\mu.f 7^-LrUVAl Si THR 
LbXi 75 MH T ASN "6 }ns '■'ii R i^S H i '^v Mi- 5 VAi. SI IHU 
LhL! 7f.MBT ASN -6 HIS SEE -^^HI^HJ;- "0 ?HRVaL S- THE 
lEl- 7?S,ni'ASN 7fiHs'^SlR "S UiS iX r 7VVALVSt Si TVjR 
U-n 7SMLTA;SN •■f'HISSER "SLVSlLi: "^'Lfl. V.\L SITHR 
LBU 75MrrASN 76 5Uby-R 7^; LYS U.£ 7QML:, VA! SiTHR 

i;v '-^MiiASN ''.f^issrR ^rlvsuf r^iHR val si thr 

LEU 75METASN 7stHISS£R 7SLYSiLE 79%^ALVaL SI THR 
LEU 75METASN ?6mSSER 78TVRjLE LEU VAL 81 THR 
LEU 75 MET ASM 7SH!SSER 78TYK II-E 79 MET VAL m THR 
U: U 7^ m-T ASN 76 13!S SER ?S TYR U.E rfi THR VAL 81 THR 
U.-V 75METASN "6 HIS SCR -S lYRiLE 7« VAL VAI. ^rrHR 
LLU 7^VAI. ASN 76H1SSER 78 A.SN H..B :9LEt!VAL SS THR 
LLU ?5VAIAS';>^ "oHi^^Sr-R "S A>N- lir 7^) MCI VAL STIHT;; 
LKU 75VALASX (nSSl-r< 7SASNU.E "-'9 THR VAL STTHR 
IBU "5VALAS\- -!-HiS-;,rR 7SASNiLc 7<.) VAi VAL THR 
LEU 7^VA5 A*^^ 7o h;S SI R /'i illR ILB 7?.^ LEU VAL 81 THR 
L&U 75VAI ASN -<>;iiV<^LR -S'sHSMlt-? 7<>MHTVAL 85 THH 
LEU 7SVALAS\ S Si S S LS THR -LE 79 THR VAL §i THR 
LEU 75 VAL ASH 76 HIS SER 78 IHR ILE 79 VALVAL Si THR 
LEU 75VALASN 76 BIS SER 7SARGiL£ 7? LEU VAL 81 THR 
LEU 75 VAL ASK 7SHISSE;R 7gAEGJLE 7«fMETVAL 8! THR 
LEU 7S VAL ASK 78 HIS SER 7$AB.0ILE 7<? THR VAL S! THR 
LEU 75VALAR>>J 7f>mSRBR 7<S ARC. HJ?. 7^ VAL VAL SI THR 
LLU '/5VALASN y^HSSSBR "S AS? ;L£ 7fj LEU VaL sHt THR 
LEI-" 75 VAL ASK 76 HIS SfR -^H A^P ilT 79 Mf.T VAi -THR 
LEU 75VALASN 76HisSF.R ASP ILE 7'^ THR VAL STIHR 
LEU 75VALASN ^SUSSl-U 7KAS5MLE "9 VALVAL <S1 THR 
LEU 7SVALASN > lUS SER -^HCUAiU: 79 LEU VAL BiTHR 
LEU 75VALASN ?&LUSf>ER 7SGLN1LE 79 MET VAL SrfHR 
LEU 75 V AL ASN 76 HISSBR 7HGLN ILE 79 THR VAL §{ THR 
LBU 75VALASN 7<iHiSS!;R 7§GLNUvE 79 VAL VAL Si THR 
LEU 7SVALASN 76 HiS SEE ?SHi&iLEi 7§ LHU VAL Sl im 
LEU ?S VALASN ?6mSSER 7SH3SILE 79 MET VAL 31 THR 
LEU 75VALASN 76HJSS8R ?8H!S!LE 79 THR VAL HI Tim 
LI'U 75VALAS-N 76BBSHR 78 HJS ILE 79 VAL VAL 8} THR 
LBLf 7.*;VALASN ^f. HIS SER 78 LYS ILE "<?L{-:UVaL 81 THR 
LEU 7SVALAS\ HIS SER 7SLYSH.C 79MS;T VAL V. IHR 
LF-.U 75VALASN V-'^ HIS SLR 7g LVS ILE 79THKVAL SS IHR 
LEU :5VAIASN :<^?RSSLR 78 LVS R.E "9 VAL VAL SI FHR 
LLL ?^VA^ Af^N 76HLSSbR 7;rrYRH..B 7f?L--:UVAL JiS THR 
LRi! -.^VALASN 7oH(SSER "STYfULS 79METVU. THR 
LEU 7SVAtASN 7$nKSSER 7S TYR ILL 79 'IKE VAL iHR 
LEU 75 VAL ASM 76 HIS SHR 7S l YR I!..E 79 VAL VAL SI THR 


Table 7 

Sexiuple Substitution Vmmts 
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L^; 7S}S.l- ASN 76H1SSBR ?SASN!LE 79LEUVAL SiTfmLEU ^3 
LEU 7SILEAS>i 78 ASM ILE ?9L£UVAL v^tTHRLEU S2HiS 

IMV 75ILEASN 76HISSHR ?8AS>ilLE 79LEUVAL SiTHRLFU StJTS'R 
LEU TSU-EA-JN 7^n!SSl^Ti VSAS^'ILB ?<JM£TVAL Si THRLEU 

in 'i6msi<m y^AS'Hiit -'tsvrxvw si fhrif.' 'J'^iiis 

LBf 75;LBAS>^ "^ft fOS Sn^ 7.SA.SNliJ\ 7«M}-rVAL SrVHRLEU S: ITR 
U-U 7.'KJ:.Af;N 76HkSj;i-R ?SASHSL1^ 7fiTHR%vM Si THRIEU SP.FSU- 
LKU ';>lLEAsN 76H!SSKH 78ASNS-".f- r-> mR\'M. UiRLUl HiS 
- \\\ ?t><OSSif^ IhRVM ^' IfFwM s'' PfH 

LEU "J? a E ASK "<iHISSbR ^SASNH.r 7<.> VALVAL SlTISRiCi; i-J PHI: 
LhV 751LLASN r6H{SMR /SASiXUL />>VAi \V\L 8S mRLEU i>2 HiS 
LEU ?3lLEASN 76HiSSEM 78ASNILE 79 VALVAL SJTHR LBU 82TVR 
LEL; 75ILSASN ^STHRILE 79LEUVAL aJTHRLEU 82PHE 

LEL' 75 ILB ASM 76 H3S SER 78 THE 3LE 79 LEU VAL m THR LBU 82 HfS 
LEU 751LEASN 76 HISSES 7STHRH.E ?9 LEU VAL 8! THR LEU 82TYR 
LEU 75ILEASN 76 HIS SER 7STHRILE 79 MET VAL 81 THE LEU S?.PHB 
LEU 75!LEASN 76 HIS SER 7ST?iRILB 79 MET VAL §1 THR LEU S2HiS 
LBJ 7.SH.f:ASH 76 KSS SER 7§raRILL 7^} MET VAL 81THRLKU V.TS'K 
LEU "r-llCA^N 7611SSSFK 7S THRH.i\ ^.- TaRVAL 8i TV\RLe:U S!2 PHE 
IMJ '■.'^ILr.ASN 761415; SER "^TIIRHJ, -^-O IHRVAL Jts IHR LIU HIS 
LEU 75JLL ASN 7f. HISSFR T.^THRIU- -."^ IHHVAL «1 THR LEU 8: TVR 
La; Jsa.LAi-^N 76EH'5S£R 78 THR H..F 7^> VALVAL SI UIRLEU S-PHi- 
LEU' 75iLF:ASN "6USSSLR 7S THR ILK 79 VAL VAL Sl lRR LBU S2 HIS 
LHj 15iLV,ABH 76mSSEa 78THRILE 79 VAL VAL Sn HRLEU S2 TYR 
LEU 7SILEASN 76H5SSER 78ARGILE 79LEUVAI. 85 THR LEU S2PHE 
LEU 7S 3LE ASK 16 HIS SER 7S ARG 1 LE 79 LEU VAL 8 1 IHR LBll S HIS 
LEU 75 ILE ASN 76 HJS SER n ARG ILE 79 LEU VAL 8! THR LEU S2 TYR 
LEU 75iLEASN 76HiSSER 78AROII.E 79 MET VAL THR LEU Z2?HE 
LRU 75rt.EASN 7$ HIS SER 7S ARC ILE 79 MET VAL ?niiR Lf iJ 1?H;S 
LEU 75 ILE ASH TgHiSSER 78 ARG ILB 7<>METVAL J^rrHRH-U 'i2 lYR 
LLU 75lLf ASN 7ftHlSSBR oSAROILE -> TnRX'AL Si THR LEU 8.7 PHL 
s.LU 75SLLASN 76 SHR 78 ARG UX 7V TUiRVAL HI THR LEU S2 HIS 
LEU 75 5LhASM SER J8AR0 1LL ?=rrHR VAL 8 S THR LEU 17.TY5< 

LFU' /r^R.EASN ?6H!SSEf.' 78AROU.T- ''JVALVAL BI TURLEU S:e PILK. 
LEU 75R,1:ASN 76HSSSER ?S ARO OJ- AVyAL VAL Si THR LEU 8.? HLS 
LLU! 7.5lLbASN 76 HIS SER 78 ARG Hi 79 VALVAL SI THR LhU 82 TVK 
LEU 7Sa.EASN} 76 SER ?S AbE !LB .XH.HUVAL Si THR LEU 82 PHE 
LEU 75ILEAS?^ 7^ HIS SER 7SASPiLE 79 LEU VAL 81 THR LEU nE)% 
LEU ?5iLEASN 76 HIS SER 7« ASP ILE 79 LEU VAL SI THR LEU 82 TYR 
LEL' 75\IMAS,'H ?6HiSSER 7S ASP ILE 79 MET VAL SI TEIRLBU S2 PKB 
LEU 75ILBASN 76 HIS SEE 7S ASP ILE 79 MET VAL 8i THR LEU 85 HjS 
LEU 75 ILE ASH 7S HIS SER 7S ASP ILE 79 MET VAL SI THR LEU LYH 
LEU 75ILEASH 76EBSSE,8 7SASTMLL 7^ TilR VAL SI THR LEU 82 EHE 
LBU 75ILEASN ?iiiULSSER 7SASRSLE '^vmRVAL 8iTiiRLEU S2 HSS 
nu -^li^ A^N HIS SER 7^ \Sr I "<JlHf< VV5 ^^ U>-P II FVR 
LEU 75a.EASN 76SisfeShR "S^ ASP ILL 7<!VALVAi, 81 THR LBU 82 EilE 
LEU 75 0..EASN HiS SER - ^SASPiLE VAl VAL 81 THR LhU a? HS^ 
lU ' ^-.-^ ^.Hi^^„ " '^V " ^\ i I - ^R 

LEU 75ILEASN' 76UlSSn« \U)Lfsll..!; "'JLHJVAL SI TRR LEU §2 PHE 
J_ ^^K .6HliviviR SCKNILF '''I^UVAL ^ HR I (' 

LLU 75iLBASH 76 HIS SER 78GLN{LE 79 LLU VAL Sn HRttll 82 TYR 
L EU 75 ILE ASH 76inSSER 7gGLNlLE 79METVAI, SI THR LEU S2PHE 
LEU 7<iif.E ASN 76 HIS SER 7$GLK!LE 79 MET VAL SI TOR LEU S3 HIS 
LEU 75 ILE ASK 76 HIS SER 78 GLN ILE 79 MET VAL S3 THR LEU §2 TYR 
LEU 75 ILE ASN 76 HIS SER 7$ GLN 3LE 79 THR VAL 81 THR LEU S2 fm 
LEU ?S ILE ASK 76H3SSER 78 GLN CLE 79 THR VAL Si THR LEU 82 HIS 
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LFU 7*; ILL 4n\ 76 HfS Si R -^8 i, I K !i ^ 79 H.-^ VM H ! I ilR L I U l^VR 

uv Tint Ab\ }$mbbm i^aihux 79v\i vu snHKLit r-^hx 
m 7$\UL^hh nmhhi^Ri&Qit^iih 7'>vvi val si imi lu s:u!b 

HI' '?<i!H As\ ■^t^m'^SFR "SoLXat VU VV SI '^HRltl.f r ^^R 

> H ^ U f NX " Mn ^ X ''s ^ I <5 V I \ \« \ ? K ^ 
^„ "^n \^ , nPSSS k 8 i-^ue '<">MM V \„ H 1H& I ^ ^^fjf 
M.r t^HlSSJ k "SHlxiXJ "9 iHRVU Jv? iHii iV'i^^'' 

LEU 7Mn ASM 76HISv»JR 78 HJS ILE 7'>lhE\AL SnHRLhl S::H:S 
JFb 7S1ir4.S>l ?6HJSS^R '?SH!SILE "''STHR'V^l 81 iHRllT mR 
LEO 75ILFA5>N ■^^mSSt-R 78 HIS 11 T '19 V Al VAl i»11HR{Fl 8-;JHir 
lUi 7'5IIFAbH 76HlbSIR 78XnSfU "'nAI Wl S'lliRHU 
LLU "f^ilLAJO^ 76HBSrR ?8Hl^il. 0\ I! VM 8* 'HRUl }^R 
HI' U ASN >^HIS<i}R 7SL\SXiL ''fSILXSXU SI iHRL^L V »HI 
L^v "MU '^ftHlS'^^x ^'<!Vsi i J<,P')VV ^ < J I g">Hi^ 

in " lU ^'X nM { ' !.\S5Ll vMl \ \1 x 'HklH - 

LiV "-^ ' tnwiK \ ^\ {i m\ \ ^-sR 

III •> M ?otlNMf -<)iHBV\l i^iX^-^ ^ rU 

IhL T'iiU \^X ?^3^!SSx>< 'MYMxx ^JhRVU Si IHR I M S2 
i H 75 ILE A&N lt>mS Sm 7S;LYSIL^ f^lHRV \L 81 iHRH I S? JYK 
tm 7SI1E \SN 76m&SbR 7SIY&311 ^^9 VAC \Al SIIHRLfc-U fCrHI 

UP 7-,|[5.A^\ ''^^ HIS SLR ?sivsar f^VA.? vu siwKMu 152 ins 

LFU -"^r^ A^X >U!SSMR sn<5IL^ «>%UVV^ -UR FX^ HllYK 

\h\ ^ > I o I <^ ^} R H > [ s n \ \S 1 S M 8: JH^I 

LLl! "-^U. HS^^ ^ ^T*' ' " (Snh^LLP HJS 

LEU •• ai \SX -S^ISS M !v\' ^ K Bi >R 

iEl S^X ^ ssMv \<<kf Mi v\ "HF 1 LI ^ 

111 . \sx -feHi^N iv if ""V 5 V \i > i ^ n« 

LH! - i- ^SX f^USsUv N'^kn ^ SsH S "^-X^^v ■^k 
Hi M \SN -'6LNMK <S Skin ''UURX \ Xx S'iV 

^sx '■nSSV S|-<'-<. I \\ Vi THRin ^ 
n 'SLj -^sN '?»Hli»i.'^K 75.X^^ki. "'J'XHRWi XHRIH Ki^.i 
LEr 7* ILL \SN 7s>USJ:>!^bR 7S IVR5LP 79 VALVAL 8! THRLEr S^PHh 
I Mi mLhAS\ /6 HIS SEE 7S1YRILE 79 VAL VAL SI LfiRlLXJ 82 HIS 
LHJ "Sri-ASN -^tsXirSSXR 7?5IYRIil 79 VAX VA.! S!I>iRlf-i- a2 TVE 

iR -^s^ux hi<;n r ''b v<^Ni - "ol ' ^ I n I k iv rrn^ 

■'^Mf ^hnsUx sA^mr sr« v i .hriii ^ i^r 
V ^^.^-> Akx oH'ssLR s ^'x a "9 V I \ I <<n X * « 

Hi ML -fSXi N^^R S \SMn st? \ k llxHl i 'I - 

{{{ " \ \\\ \^Niu "ML >uRin ^ x\p 

K S \s\ "6HIS^ X VN\ 9Um\\i HM M V. > 

.IV'^^ML \SX ''fi ^ S S{ R \H ASS ia ^THRVAS \ n \" His 

Hi MS \S\ < ^«iFR "SASMLL -9 iHRVVI ? ^ M ^ 
n^ ^ MM ASN "6 X{IS SX X? \xXm 7<?V«V\S «> iiSk f M Pil 
LLL "^.MXTAS^N ifehi^.ER ;S ASK IL^ ?9VAi; VAL SiTHRLEt b2HIS 
LIU 71 MM ASN T^mS^R 7§ V^MLL 7'JVAl VAl «1 IHRtH' 8? CVg 
I hi »5 MET A'^N ?0 L5$ &^ R 78 S HR l<il \Al B\ I HR U V 8i THI- 
n I i 7^ MX r 'kSM 76 HIS SFR n 1 HR ILI 7«J X tlJ V \L SI 1 HR LU S-^ HIS 
LUS ?sKS;TASN ?6mSSHl 7Ht1XRXii -^XHiVA! 81 SHRLIL 82 lYR 
a I 7XVH A^H ?J»HI<5SI;R 7§THRrr ?'*Mbl V\X SI IHRLIl S2?HI 


TmmmmBm 
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LEU y$M£TA'^\ nmhbiK nmKJLt i^rmvAi sj thrieu j>'*piu 

HI fi Mr? \SK '^HiRin -on$R\A.! <i IllRU? <v2 HJS 

LH ^^rT ^ 1«R I^t THE \ ^' b^HtUH '^•^ S> 

^5J \ \ H \ i I \i ■> Ukilt h 

5 b( " MU NN \ IS U \ S T \ ^ N HIS 

lU sL\ \ >• o ^ ^ Hk -»\ si \ ^\ I ! \ \{ 

isMK V \\ US- MH ' M ^ IHvir "HS 

s s\ niNN'^'x ''s •^<. [ 'Mn\M s ivs 

ill \ I \'-\ m \ ' ) ' i s » M s ti 

Ul " MM \ s i ? R H 

I U \ ! ^ ^ n S ^ HIS 

^IM-SV 6H!--n < RHLL M ISM Jsn>--1^^ J> 

i FJ ME I ^SN "8 HIS Si R 78 ^R<» Hi C J R \ Al S M HH ' ^ 8: PHI 

LCi -'^MI i AsN ■^6HJSSER f^THRV^L SiTHRLri S?H:S 

(H -^SMFTASK '^HISSFK \Rv. IH "<» 5HRV« 81 'HRHl i2 JYR 

LLi MF 5 "(^ H ^ ^5 R <^ " ILt " % a \ '"HR IfX. V2 "^HE 

HI ?N { A-sN HI\ I s\\ \\ISM t i \ HK 

LCI "->V, ! \S\ ftUi I V V \ \ M 1 \ «^ "^R 

! '^K*F "6 n \ \S S ^ \S S sM n \ \S N dSkSH n HSI 

LH --^M 1 Iss ^ \N I > \s ^n^^ M N-^HIS 

)U A\ * HI^ ^ s MU sv\ V jKjH 8 IVSx 

ill -"^Ml \NN n< S\*i!>'l^ ""MLTV VL iHatU S^'' HT 

Ul %n VS HIS^ X ■'^ASPtU 79MnVAl 81 IHRIbU 

"HV I < H -Ik "iASfUX nUU^Al SI IHRIIU S2T\'R 

. ^ ME . H«<^ ^} K w !U n nm va{ si ihr i pu S2 pnr 

HI MM )6 HIS S£R ?S ASP il h 7« THE \ At S TOR U I 5«2 I'ls 
"^METASN "^eiliSSlE "S A.SP311 7*?THE\Al StiHRfbl Ss^nR 
a I! "^MI I \S\ -t^HISSER f'i WHE "^VM VM Si lURin h PHI 

in ^^^^I\^\"' i^^^v \h lu '<*\a \ \! ih^t el s^His 

l^t f !\ MIS'- 8«,ST^!L-'*\ W S H> I K SM^VR 

tH I M\ Ss IK l) \\ ^ -> Hf ITi "^-"mV 

ill 0 Nsjl >fKLi i -'<^U5 SvS i^ HN 

III sM! N\ NNlK s INUI ^if<v > VR 

ill 's\» r "NN ''SHlNNJ R HulKIU 9\U1 \ \l SI THivl .J H„HK 

I H ~ N\ 1 £ m% SER ?S GLK ILE ^9 MET VAL «1 THR I ru C T\ R 

ii' rA^\ -f&HiS^FR TSijLNSlf 7^ HSR \ At gliilRUU S2T>1» 

lU -^MM 76HlS<5fR TSOIHILI- ?9 THR VAL Si THRIXL UUlb 

in 'Ml ! 'KSN 76H1SSER 7S0LKJ1I 7*>rHK\A3 SITHRUT 

f I MET ASN "6 HIS SI R 7« OS Ml F -«> VAl VM S I THR LEU %1 PHB 

LH -^^MU *5rn<^<:rR "SOl^^ni "OVXIVAL <?1 IHRliU S"" HIS 

III ■'NNiMAsX" HlSN^R'S ! MU VWl VV > Ihl 11 S2T\P 

ii! MK SSN "^6 «i s <^ U IP "PM\ AKiil 

III ^Mti^^^ nMK SSIISS *>ni\MNTHMri f-^' 

\\N MINMI ^ MP VTS.S"Mi I sPi«' 

n N^IM SN ^H!S "o t v\ IkHS <^ hS 

x ' \ 1 \s M N H ^ \ S s J % HI S M SV 

I \S\ 5 nS\ s x\ N HMM H' 

Hi -MS sK \nS« \ ! S V ^ N i 5 X HS-^ 

III -^nMMXVs '^^'KS^R %HISSU IIR^ X, N \ V, nk 

4 Lli 'S MI I ^!>N "6 ins S>t R "fe uK lU "^^ \ \5 \ \L 1 1.^? liU S> 

tr? Mrr asn ?«*hLs si r ;s lUb iir v al \ ^^i 5>i thr lei^ s: hss 

IJLV ---^iM As\ "f&KlNst-R 71UIMir "'SV U VM SimRlH »TSR 
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7< tKsMR 
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7> MET A. N 





LEL 75 MET ASM 76 im Si R ?S 1 YS tit 79 LEli VAL 85 
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8i 



LLl 

-?« >t.<x ] IS"-! 




h '< ni 















'Hi 

1 1 i 

%n i \-\ 






i 



V S % \ M 


M ? ' .1 







THR ^ ! 


] hi 

sir I ANN 


\ \. \ \ 


] Kii' 


in 

7;' V ] ,\\ -i 


\ A. \ \ 

^^ 

iil { I 








\' p ,^ 

LI i 

■"^ xr. 5 

> Oks M U n R lib 



uiRin 



\ \ iM;> uu Ai>h yanusvKnvYRiu 7mu \Ai suimui ^■'iw 

hhV n MFT ASN 7ft HI$ SBR ?S TYR ILF 79 MtT VAL 8 niR L n §2 mz 
IIL T5META,S^ -^tjHiSSFR 7ST\'Rlir f'^MH V^l S! mRUV 8? K?S 

Lfi ~«MrrASN 7&HC'«srR ?8rvain '^NtirvA? s! r-^^LPi S2 iyh 

U r Ml > ASN 76 HIS SFR 78 TYR R "^J " HK VAS ?U H ! ^? ^HI 
LIT ''^VU ! 76HBSFR myKUi -'lUvV U b >HkS ^ HB 
[H MM \S\ "^oTR-fR 7«i {V$UU -"O MR V \1 S nR5 . n R 
' SSN -f. JON N' ^' ^S\RL- f> V V U M IHRI -0 x^PHfc 

(n - M) , t^^iR HHRdE --^nA. VAL M THRirU 82TYR 

\V s\ "f h"NN5 K "J^A^MH 7^U5*\A1 8lHlRlTi W -^HJ 
1 U ~ 'i '{>N \ I ^8 ARN I^^^ IBh \AIM TOR I EU J>2 HIS 

i H \ Al '\R\ "0 Hl^ «l R 7^ A«f*J d I 7Q ! i U VA! U IHR { ^ , ii: rVR 
nt T'S^AI ASNi 76H{bbER 78ASN!LE ?S>METVAL SSTH^LEL 82 PHF 

1 rr \ Ai ASK ?fe ms sfr ^sn su: 79 mzv vai si nm j h > hjs 

r.r -"J^AI A^K ?§ ASKIIF '?«MFTVAl< IHRI S? JYR 

?^ V4L "^1I!SM R \NK !J ^ '<>HIR^^. <S WKlll R}U 
III -T^VU /oniSSirR I \ II 

[in"^X\. AN\ >R ?S (11 \ \AI 1 IRlL' g'^.M 

CM \S\ ■'v H'S R 7S AlS^J k X <>SAi\M S HR I .S hIS 

LU \<-N '«>U^S R /SA^NRI- "^X^i \ Kl V> lllKLW i>ZTtK 

!H "-SXl A^SN -"oHlSSf R 7B IHH iU '^HUVAI iUR 1 K ^2 ?Hi 
Lii; "^Wv \N\ 'ftHH^^J^R TBS ILF ?9 LEU VAL SlUiRLElT 83 HIS 
K 7-^ \ "6 lis SLR 7gTHR}LB 79 LEU VAL 81 THRl i U fVR 

».LU -J^VAIA^N ?<vHShfe}R 7STHItlLE 79METVAI SiTHBLLEl' 82PHF 
I bU 'SVALASN 76HISSER 781HEiLE 7?MFrV4i- SI IBS t S^HIS 
LEU 75 Vi^LASN 76 HISSES? 7g rHRH F VAL St TORIKAJ nTYR 

UV A<5\ /olOSSbR ?§THRfLE ^OTHRVAL 8n"RlFU a? PHF 

Hi! '^\A1 A \ "6FiS«i}R fHTUH ■'9HK\\I 8 HR i K »~ 
LFl ' '.'s ' 1<?SM0' b URIH l:r\\* % HRIT' i^ri'-R 

\S\ MlSS^R-'M/R' ~9V\l\\l S HR' J ~ mi 

iH -^isN ">h!sNeR <s mm s ^ '^^ni b i- 

IH X-^'x nH^«;>-R N^'Hl (li X \x ^ InRlH ?jnR 

'.I " , s ^'>^^^La"^'R^ -"^Ui ^ \i n\^p*i 
in -'V-i -jftiii^SiiM ;sARi,iai ',^>' % s sousi ^ 

-^VW \h\ /'jHIRSER -^^AROU^ ^'>lK'sX > HI Ihl 1^ v 
Hi ^ V X^ AR\ -^tjHLNi^lR -^SAROiU "9\H ! n PH* 

I LU 'J'i V XL A5>N 76 HIS SFR ^8 ARO «H VI 1 \ V I 1' 'R H S ^2 
LI ! i 7^ \ .\L VRK r6 HIS SER 78 mOUi hii IWl iSM HR L J V J YK 
LElJ "5 VALAS^ 76HBSBR 78 \RGUF 7« lURVAL hi THRlhL nmW 
l H VAI ASN 76 HIS SFR IB XRG U f ^9 FHR V^l H M HR H U HIS 
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I in A V M ASK "6 nih bm akc m 9 \ \. \ m ! a\ u u ^ mi 

LU T^VAS AbN -^SmbSfcE ''S VRO il ^«\AI VA! IHR { 5 
3E0 "^VA? AST, 76HIS«}}S ASP !{ ^ /9iH)VAL SIThRlLl <^ I 
I n? 'J'i \ At ASN 7f HIS SER "S ASP lit 7« il U > M SI i HR I •> - 

t -^x L ^T?s ^! s S.S n Ml \ \ nor i n\ 

\ iUlwl ^Si Ml ^5 ^\UN hki i ^ >■ 

lu \ w \ ^ s N H AN ■» <^ "^Hr^ \ \ T ^ n ! s n 

"-^W 6Hi^HK SAMHh \ Al \ Vl J>< Th"' i Fill 

lil -i^SAh ASN ?<> HIS SLR Hi- \ AL \ A! ICIR H { ^2 HIS 

L£L "^VAX A'^N ''oliiSS^lEi ^^SPIlb nWLVAL btlHRl^v 5^2 HR 

LLO ?^ VA! ASH ''^ HiS SER 7§ Gl N IIF 79 III V\i «1 THR I i ^HJ 

LEI ?<; VAI AS\ "6 1 CIS SI R 78 CS N [I S< 1£ U \ \L Si I HR Lb? HIS 

OU71V\ ASK "feHBSER 7&6INin ?«3nX \ M S Hk i P S HR 

LFI' VAJ ASN f6HCSMR 78^^11^ J % \L Si THk»,rv. s^ Hi 

in ^ Vv \s\ -'^H «i<^}R "s<»XNi -'f^M?f\\ s { Kin i nis 
IM ^\ I \ ^ 6s s^i H }i s a <!^sl ^A s ruRi i 

! H S \S V* ^ ' I ■> R 01 \ in Xf ^ \ \ ^ in\ I H S Mb 
I EL ""^ V \! HS^MK «5 v. \ „ «1HI? S \1 UiR ^ ^ 

\}i -)\ \ i sNi? "SC.! \ "9 H s \s i * J s n 

LSI " VXi \N\ { 'JfdMLt "-^ \ VX <M >i ! s 

Ul \VLAs\ "J^H <=^MR "^tdNl i -ti-V \ . H HKIH S-^ HIS 

hw ?*; v^L 76 nihsm n "9 v vl, v u •? hr i i yk 

ra ^•vVALASN 76H!SSrR 7SHCSU^ ;9iHiVA! 81 THRU I a:PH^ 


Li;U "SVAl ASN "SHfbSES 78HIS1LE 70LCi X 

SI HiKl 


ni VA! -'6X»SSSXR 

^lliMi I ''^ i \ \l 



tU) "^\M \Sh ^ ]\\ 

\n-> "^x n X ^ 

s i kin 

s IH^ 

irv "-^VSL <SN -611 SSfl 

^UMH 1! \ i 

! HRI f 

8 IIN 

in % \s ^^^ H sf- R 

<j HIS lie ^'i rwi 

(\ Mf? 

N I < 


\HIS\ HI \ XI 

SI HI 

s H 

IV \ M H1SSH< 

N ir IH ^ . 

s ? ] n 


{{I v\ s\ " HS'^-MR 

^MnHI I X \i 

N Hkl I 

^ HR 

N I ^^-N 6 Sss i 

MIM . ' \ si ^ 

S "HI I I 


ni ■iV'^i \">% OH'NNLP 

^ m \ \ s \i 

M X 


Ihl ■'■^ \ \L \SM -ft his Si K 

SJJiVRl ^\iXl\Al 

<: T-s\LCl 

^ Hk 

XXX.' 7<5 V AW 7t* HIS SER 


5>l IHRIU 



i I ?-^VAi AJ>M 76Hii*biR ?8XY>jtf 79ll<l VAt 8t THRLEU SZHIS 

nU " \A\ AS-U 76imSER 7SLYSILE ^^LEUV'^f <$}-niRXMf STSk 

-fS VAl ASM "OHISSrR 7**! 's'vXH » ^\ ^ i Rlhl t-^^ 

LPy^VAl ASM ''6HISSIR ■'81 ¥Sl? S IX^L^Mix^ 

!H "SVAI \<^\ -"gnibbER ■'bX'VN i ^\ I \ \{ \ l"- 

Hi 1 V v' ""Hf^M k ~H } > HI ^ \i ST M PiU 

\ I \\\ { \ ^( wH F " T ^ \ s IIRI ^ n ^ 

I ^^ \] Hb iSI MH' ^ Xi SI HM 

U N\XA\sssMI si\sn >X^-VI-^ HR ^ * 

>,E ^ X M SW ^ ys N <. S ■> \ \I ^ \ ^ I S HIS 

IH H'SSI \ "'^ ^ KIM \ ^YI 
-\ \X \S\ -'fcUsMK Si HRHF ''^UFl X<^L ^HHvv. S'' "^M 

III ^6HISSEE 8i>Rr^ "^hU \A. JHRniJJ52HiS 

lU ^VAI «^SN t^niSSX'R ^SnRiJf "OLFUVAL S'THKLFU S^-nR 

XU "-^Wi \W •'tHISSiR ■'15 HR'H 7«?M)L ! \AI HMHRIil T PHf 


m 


i[fcU -f^VA! AS>. 7ftKISSFK ^STYRiH ■'91HKVAI ^\ WWUV » 


Smgk Substitution Varmts 

LEU 82 PHE 
LEU §2 His 
VAL THR. 
ll£. 79 LEU 
iLE 79 MET 

im ?§ Tim 

SEE 7S ASK 
SER 

ASN HJS 
LEU 75iLE 
LEU 7S MET 

Table 9 
DoabfeSabstitutioa Variants 
VAL Sl-mS LEIJ 82 PHE 

VA!.. SI nm \..mj u ms 

lUi ■7<>LEl! LF^U 8; PHE 
iLE 79 LEI: U:Xl 
ILE 'fS^MBTLEU §2 PHE 
itE 79 LS:i.) 82 HB 
ILE 7§ THR LEU S2 PHE 
ILE 79 THR LEU S2I-i!S 
KJB 79 LEU VAL Z\ TBB, 
ILE MET VAL SmiR 

SER ?S ASN LEU S2 HIS 
SER 7§-0IRLEU $2 PHE 
SER 78 TOR iM) S2 MIS 
SBR ?8ASiN VAL IIIR 
S8R 7STHK VAL 8S THR 
SI-R 78 ASN ILL 7'? LBi.J 
SLR 7S ASN ILL 7-^ MET 
SBR 7S ASN n..£. 79 illR 
SER n Tm.U..B 7-?L.El.! 
SER 7KTHR?LE ??MEI 
SER 7S THR ILL 79 Um 
ASN 76mSLEiS S2PHg 
ASN 7$ HIS LEU ZIUIS 
ASN 7&i«SVA.L $i THR 
ASN ?§HBiLE 75LeJ 


I K ^^^ ui 

i LI ''^ il:: Lrif Hib. 

'I I -''^ !XI { I n> 

l»U 7^MF1 III 701 R! 

irU 7<S ILr SFR ASH 
I hi ''^ Mf ( R "{> ^-^N 

Table. 10 

iuth S J nU OS \ u 

KC LI S \! UkilX m 
^ihVSM %n \ HIS 

111- VA{ Sj HKHl -ilN 

I ^ { ^ V . I K * H a'<5 

bvbA AS\ \ S3 miK I bb 82 HIS 

"J* niR \ \5 ^niTRHl S2HI^ 

Sf- < ''^> \SN 1 R i i*-^ P Sr 

M k S WMH " ' URH\ ^ 

SLR *HRjn -^VUl H! i^Mi^ 
MR blHRiU 'OMItfH S„Ma 
bFR imhRMh ^y\itTl}rU b"* HIS 
&^ R ~h im III 791HE H U U PIK 
^hR *8 TOR a b 7«) 1 HS£ !>$ 82 HIS 
SER •'S ^«5N?LE ->LEv?V\L SllHR 
S^RfSASNH^ <JMl!-V\{ 

SIR SJhRki 9M» I \Al >>n!^lk 

sfR "S'^HRiii ■^f'iHRvu nm 
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\\\ i> FR ^^iHKUi N 
ASN '0 his %l R "8 \SK Wl IHH 
ASN ?6 hi R n THE V \L SI THE 

AS^3 HIS <?rR f S A«N lU I^IIV 

A. \ >11!SS P "S^SNH^ T"?ntR 

H'^^ilf I \ ' "< M} , 
\ , nM \ nir ! ""-^hR 

i } \ N ! ^ i ^ i'hl 

? r ! M s \l SIlHr ! h! {>:H5S 

n N^in Vit SITHSLBU S2HIS 

I I If n F ILE 79 LEX LFU HIS 
LEL 75 iU in 79MS'ILHJ SOJHt 

III iU L *> h ^ ■> 

LEI ""5 s M f ^ Hx 

S M \1 HI 5 9 LI i < V 

in '"^MU .U V n M ^ MO 

i ^ V. Ul r <5 ML ^ H - 

LFU I 0 C hiC i } . i 8.^ PMJ 

{{{ -"^MIT III "9 HIRLEU 82 HIS 
irr 7^!l ILF mil ^AL H! ilSR 

LH ^ in ILK n mr \ At z\ the 

IW ^SILEiU 79THRVAL UTm 

htv '"5 ME nn 79 1 Fr VAi si thr 

U I ILE Mff V \l THR 

I "^M( T ?U "o HKV\! ^1 i H< 

^ ! ^ { . M ! N\ I r u f .1 
ai in \^\n! nn 

I " ! ^ sp<. n u ^ ^ ) 
Kin Hh 


n X ^ ^ ^ HL 

n N * \ n 1 ^ ss 

1 LU 7^ Ml \ SrR ?S ASX V^L 8! THR 
nj ^Ml:T5s^R ''5? niRVAJ SI HIR 
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lU' 75!LBSLR 78AS>yii.}. 

LEU 751LESER 7§ASNILE 79MEr 

LEU 75 Ilj;; SER n ASN (LE 

LEU 7SfLESH8. 7? THRILE 79 LEU 

LFij ?si!.FSKR nrm n r ivn- ■ 

LEU V5 !LE SER 78 THR 11 ? 1 HU 

u:v MfrsFK ":s u . i 

L.UJ 7SMf { «-rR "SA^fs UA-: l^THK 

LEU 75Mf■■^^^!•R ■^'^ THR ^ 7')Mri 
LEU 75METSEH \^ THRU J. '■-IHR 
LEU 7S ILE A<^r-< HiS P r rnr 
LEU 7S{LEASN 7'? HLR LRU R2 )H& 
LEU 7SMETASN 76HIStEll 82 PHE 
LEO 7SMETASJ*! 76JJ!:S IJi{j M HJS 
LBU /5E.BAS>^ 76H?SVAL 8i THR 
LHI; 75META?;N 76H{SVAL SITHR 
LEU 75ILBASN ■'6HiSJLs:: 7*} LEI! 
LVV 7'ULrASN 7<SHB)Lh 7</Mrr 
LEV ■?5U-EARN 76HIR!L{^ nRR 
L! I- ?>MRTA^\ n-^l-JSSLL ^<si,RU 
LEU "-MLIA^X "6rU^]LL 7-7MRr 
U:\J 7^ MET -XSN HIS lu: mR 
LEU 75 !LC. ASN 76 HsS SBR 78 ASN 
iJ-U 71 U..B ASN 76 HiS SBR 7S THR 
LEU ?5 MET ASN ^fj H^S SLR 78 ASN 
LEU ISMBTAHn ?6HiSSER 7S THK 

Isbkll 

S£R ?SASh< iLE 79LLU VAL Si HSR LEU S3 PUR 
Sim 75? AS;*^ JLE 79 LEU VAL SSI Tl-IRLEU UiilS 
SER 7S ASH ILE 79 MET VAL $\ THR LEU S7 PHB 
SEiR 7J5ASN .ILE MET VAL SrfHRLEU 82HJS 
SEXi n ASN ILE 79 THR VAL SI THR LEU ^ PHE 
SER TSAS^JLE 79 7HRVAL 8! THR LEU S2HIS 
SER ?g Tim H,E n LEU VAL THR LEU 8,7 PHE 
SER "7STHRH.F. 7(>LK\JVAL SrTHTUi U <S2 HB 
SF R "8 THR ILL >4ET VaL SI THK LEU S3 RH^ 
SER .'S THRiLE %U S V XL Si iUHLn- 8:- HSS 
SLR 7ii U:R!LE 7« VHRVAS Si SHRLhi^ R^ I^HF 
SBR 7J5THa!LF 7«>TVIR\AL J-llH^^nj;;.! Snil'^ 
ARM 76 HIS U R 7yUl?VAL Si "inJU.Bn <S,? RHE 
AS^S 76HISILB 79 LEU VAL sm-iR LBU 5J2 H'lS 
ASN 76HiSILE ?«JMLTVAL S3 THR LOU S3. PHE 
ASN 76HB!LH 79 MET VAL m THR LEU §2 HIS 
ASK ?6inS{LE ?^ THR VAL SlTKRLEU S2 PHE 
ASN 76 HIS iLE 79 THR VAL SJ THR LEU U mS 
ASN 76 His SESS 7S ASH VAL St 1HS LEU n PHE 
ASN 76 HIS SER 7S ASN VAL 81TBRLEU 82 HIS 
ASN 76 HIS SER 78 T HR VAL 8! THR LEU 8:2 PHE 
ASN 76HISSBR 7ST>SRVAL §i THR LEU S2 HIS 
ASK 76 \m 78 ASN U..E 7«it L.EU LE!J 82 PHE 


wo 3mm6 


m 


AbN ''6 nih hi li \NN ill ^ Ml H a mi 

A<i% 6 j^lS SER ?S J 9 jiHR ! ^ i 
AS^J 76n!SSjra 7SA<5\iLE ''JTHRiil 5." H'S 
A<;M "«} HIS SeR 7S i HR iU 9 1 . I U ^ FH' 
-'ftlllNS^-K SHklLE '■<?ill LEU HIn 

\\ i^^ \ i ^ jf"^ IIS 

\ -< X ^ I r hIRUl i In 

ANN ER ! t !X N SH« 

ASK K N X \S'^' ^ \ 1 \ \ ^ Hk 

ASN «> H K "^v \sN ILL U !R% d «S5 T \ 

\SN ^hlSISSbR ?aTHRIlE 79METVAL 8! FHR 
ASN "ftHISbhR -"S fHRIH "9 U 8! ?Hk 

tri ?NtJbllir 79LELVAL SlTHRLEl 8 RH^ 
LEU 7 Itrar 791iUVA( MKUJ S2 HI^ 

lu -^UhiiT <i\\ti\M \ rmui 

S n ^ U I I I -^T ^ \1 M 1 ^ M H( 
' St i S Si! i ! \ HS^ 

f MI a ? S HR« ^ P 

in "-'M,, nt n \s HM \ n i 
lu -^Minir MI"\^ ^ sirui ^ nn 
*f V Ml I V \ i-^j s-.h 

I n f -"S Mtr ILL "9 THR V \! 83 IHK LH S*"^ RH'^ 
ilU 7S Mrr li £ t HE V \L SI THR I Ft 82 HIS 
U C IL^ SbR 7g \ Ai <51 THR I '^l ' S"^ PHI 

LEU "5 II r ^ \ \sN \ VI snnriM ^2 s^ 

in I'ilii^TK h VR \ ^ IHK^ I f 

htV f^Xll S s \\H^SStRni ' IN 

in ^ M ! M i ^ \S\ s \S S S 5 Oil % \ 

■^^n iStk i\ ^ HRl I s ^ 

LF? iNfK SIHKV%S ill I ;\ H S ^ 

I ^ SLl N'"' "sASMLL i» P 

I K -^^ S K « n S 1 1 <^ ■« 

.1' ^5liVx SVSNI>b *%-ilLl 0 PFL 
l U •''^llh i>m I! I MS 1 LI U S2 HiS 

LLL "N XU M R A^\ H P ^9 HIR I PU i>2 PHS 

LJ'U "^ II V.^ R 1 {a f ^ n i S I'} ( 
SfR <^'^Hi,ilL - r? H s^HS 
IH MLES R SI < J* w f s I 

^' 7 !(^ sf s->HKsn o ns^ s i 

> 5 i S s ■'STHRI IHl n s ,Hf 

III ■'Nai SH s K I n i ^ }H 

^ " ^ i S i ^ S [ S S HI- 

H I stU Nl R \NM! L ^ > ins HI- 

^ \?I SM s \SN i « MI i 

ux ^MMsb'v' vs^rr-^nirrui $ ms 

lU* ,-»Mtr&L^ 78 \SMLL -^UXkill PHI 
UX -"^Ml 5 htU /SASMiP TyTHRII-U S2HI<^ 

ni >•> vfn SbR 7'! iHX? Rx "9 n u ! K3 r phi 
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LEU TS THM iLK 7<S LBU LEU 82 HIS 

LEL y>MK{ SLR ?§lHaiL£ ^9M5r^T IH .VFHf 
LEU 78THRILB 79MBTL£U SSHfS 

LEU T5METSBR ?8UmiLE 79THRLEU 
LEU 75METSER 7«THR!LE 79THRLEU 82 HLS 
U-U 75[LESER 78ASNiLE 7S>LEUVAL SITHR 
LEU 75ILESER fLE 79METVAL I?! THR 

LH) TSUl-Sr-R 7SASNML£ 7*?THRVAL STDIR 
LfLL? JLESBR T^IUR SU- 79 1 J.;; V.<\L S^ITHR 

iru 7SfLE^?:H thrjIB 7PMETVAL smm 

iJ-iJ 75ILESr.R 7STHK HV. ?9 HiRVAL S; THR 
LhV l%mUiiV.\i 78A^iMa.E "<JLEUVAL 81 THS 

I - 5 /'^ wtr \s n ] -^^ \r- r\ -^s ui^ 

LiaJ 75MJ;rSER 78 A&N H.B 79 THRVAL SrmR 
UIV 75 MET SEE ?$ THR1LE 79LEUVAt Si THR 
LEU 7$^mSFM 7S THRn.R ?<*MHTVAL THR 
LEir 7SMBTSEK TSTHEILE 79THEVAL SITHR 
LEU ?5!LEASN 7&H3SVAL SitHRLEU §2 PHB 
LBV 75ILEASN 76H1SVAL SI THR LEU S:? HiS 
LEU 75MBTASN 76m&VAL 8 S THR LEU 82 PHE 
LBJ ''-.^METASN 76H!SVAt SiTHRLKU S7.1-1SS 
lEU •5SLhASN 76HISH..e 7«LEf LEU S2 PHE 
il-AJ 75R.KASN 7,i HIS HX 7<n.F.ULHl^ IISS 
LEU ^nSLLASK 76 HBU..E 7<"*MBTL£U S7. PHb: 
LEV 75R.EASN TftHISU.H T LE U S7. USS 

LEU 75a.EASN R^HSHJ: ;9THRLEL: §2PH& 
LEU 75ILEASN 76 HtS ILE 79 THR LEU S2 HiS 
LEU 7SMETASN 76Hi!SlLE 79 LEU LEU 82 FHE 
LEU 75 MET ASN 76 im IIB 79 LEU LEU n HIS 
LEU 75MriTASN ?6HiSILB 79 MET LEU S2FHE 
LEU ?5^5ETASN 76HISn..E 79 MET LEU g2 HIS 
LEU 7SMETASN ?<jHl$U>: 79 THR i.Et S." PUK 
LEU 75METASN 7<, HiS H.,E ?0 THR LEU S2 HiS 
LEU 7S1LEASN- 76 H!S ILE 7<U.EU VaI. ^rfHR 
LEU 75ILEASN "'ikOS III 79 MLT VAL SI THR 
LEU 75 IL.F. ASN 7^ HiS iLE 79 THR VAL ?4 THK 
EEL: V.-iMETASN "6H;SILE L-EU \ A\. <Si THR 
LEU 75 ME r ASN 76 HIS iEE n MET VAE SI THR 
LEU 75METASN 76 HIS n..E 79 THK VAL Si INK 
LS-l ""^ n { \S\ ,^Uib^hLR 'S , f ^. s:: THE 
LEU 7SfLEASN 76HISSER 7S ASK' LEU 82H!S 
LEU 75ILEASK 76HLSSJ-R 78 THR LEU S2 PH£ 
LEU 75 MJ- AS^4 76 HIS SER 7§ THR LEU S2 HIS 
LEU ?S&'lBTAS^f 76 HIS SER 78ASNLEL? S2 PHE 
LEU TSMETAKN 76 HIS SER 7S ASH LEU U HIS 
teU 75METASN ?§ HIS SER 7STHHLE.!.; 82 PHE 
LEU 75METASN TftHJSSBR 781HRE.BE; 82 jHS 
LEU 75 ILL ASK '6 HIS SHK 7J! ASN VAL SITHR 
LEU 7^;iLEASN- 76 HIS SER 78 THR VAE Si rHR 
LEU 75>4FTASN 76ULSSER 7S ASN VAL SSTHR 
LEU 7S^iE rASN- 7{-. HSS SER 7S THR VAL STH^R 
LEI 75 ILE ASN iES Sf R 7S '\S% H r LEU 
LEU 7SJEEASN 76 HiS SER 78aS>^ILE MET 
LBJ 75 ILE ASN 7$EHSS£R 7§ASNrLE 7*> -mR 
LEU 75 ILE ASN 76 HLS SER 78 THR ILE 79 LEU 
EEU 75JLEASK 76 HIS SER 78THRaE 79 MET 


m 


i hc n "f> Ills s.^ R (HU n r ,'9 niR 

!J-U 7SMBTASN 76 HJS SER 7HASNILi-; 79 LEU 
LBU 75 MET ASN 76 HIS SER ?& ASN JU- 75* MET 
LEU 75 MET ASK ?6 HIS SER 7SASNILE nTBR 
LBU 75 MET ASN 76 HIS SER ?S JLE 79 LECJ 
LEU 75MFrASN ?6mSSHS ?^THRliLE 79^^ET 
LEU 75 MET ASN 76 HI!? SRR 7S? THS ILE 79 THR 

Qtjjntupk' SubstiiutioTi Vijriasvts 

ASN 76 HIS SER TSASl^ lLE 7&LaiVAL 8! THR LEU S2ffiE 
ASN 76H!&SER 7SASNILE 79LEUVAL SI THR LBU S'^ mS 

<^sN ^6 n ST B "<s in '<iMi\\'M Si P'"<iui vvn- 

AVN ?SAS?^!L£ 79 MET %V\L S; THR LEU S2 HIS 

A^\i "VSnib'^FR 78ASN'»J- 7»UIUVM. SVUm iil; 5.J PU5' 
AS?-j "ftniSM-.K 'SASNiLE ?*)THRVAL 85 THR LEU S2 HIS 
AS\ TSTHKiLI. 7<.* 1 r\! Va\, K; THRKf-.U 

\N\ -'.^-^^R S SMRILf 7<«LM VAI Sn-^^Iv' S:UB 
ASK "6 His SLR 7§ n!RlLL J^MHTVAL SrrHRLB.} 82 PHE 
ASN 7&HCSSER 78 THRn,E 7«METVAL 63 THR LEU 82 HIS 
ASN 76 HIS SER 78THRn-.K 79 fflRVAL 8! THR LEU 82PHE 
ASN 76H1SS£R 7STHRILE 79THRVAL SI THR LEU S3 HIS 
LBU 75 3LESHm 78ASNILE 7<>LEUVAL SIT^IRLEU nmt 
LEU 75 ILE SER 7S ASK 3LB 79 LEU VAL M THR LBU S2 HJS 
LEU 751LESE^ 78ASNILE 79 MET VAL SI THR LEU 
mi 75n.ESER 7§A..KiLE 79MET%'AL Srn-IRLEU m HIS 
Hi "Ml C SI R A<*% 9 i ^^1^ \ \l i>\ i m I H ^2 ""Ht 
I VU (I.E SER 7S ASN iLE 79 THC< VA;. ^5 1 HI-: I M ^ s:> HIS 
LEi: 75aE^hR 7S HIRILE I'U.UiyAL Si THRLEU 82 PHE 
UJ' liXii-^HX '8 THRILF "^^^sr^lVAL Si niRIFU S^.HLS 
LEV 75ILI-.SVR "S iTsRILE /'iNU-T^AL Si THR IHtS ^2 PHE 
LEU 7MLE&ESI "S TBR ILE 79 MET VAL SiTHRLHU !??.HIS 
LEU 75 ILE SER 7S THR0..E 79 mRVAL S! THR LEU 82 PHE 
LLU 7HLESEIt 78 THR ILE 79 THR VAL SJTHRLEXf S2 HIS 
LEU 75 MET SER 7S ASNILE 79 LBU VAL 8! THR LEU 82 ?BE 
LEU 75METSE& ?S ASN ILE 79 LEU VAL 81 THR LEU S2HIS 
LEU 75 MET SER 78 ASN ILE 7^ MET VAL 81 THR LEU 82 PH£ 
LEU 75 MET SER ?S ASK ILE 79 MET VAL §! TliRlEU 82 HIS 
II U ^> r SER '^SN I! } 7« UIR % A! K] \\V n P5> 
LEI' 75 Ml i^i-R "8 ASN U h H^R VAL i?i THRLFU 8; HIS 
LFI' SER 'S^THR ILC l.FO VAL IHR I I {■ S- FHL 

LLU 75 MKT SLR "8 ■ UU iLf V9 \ r u VaL o ; THR U U 52 H^S 
Leu "'JMriSLR ?S'THa!LH -OMCTVAL ?A THR LCI PHF 
Lht; 7.5 MET SER 78 LHU R-T^ 79MF} VAl UiR I VU S.: H-S 
LLU 75NETSI;R ?S THR ILE 79THRVAL SnHRLLU s:; Pf IE 
LBU 75 MET SER 78 TliR ILE 79 THR VAL SI THR I UJ HSS 
LEU 75 ILE ASN 76HSSILE 7^ LEU VAL 8! THR LEU V.mt 
LEU 7Sa.EASN 76 HIS ILE 79 LEU VAL Si THR LEU S2 HIS 
LEU 75 ILE ASN 76 HIS ILE 79 MET VAL B I THR LEU S2PHE 
LEU 75 SEE ASK 76mSR.E 79 MET VAL 81 THR LEU mm 
LEU 75 iLE ASK 76HiSILE 79THR%'AL Si THR LEU S2PHE 
LEIJ 75 ILE ASN 76 HIS ILE ?9 mRVAL 8! THR LEU 82 HIS 
LEU 75 MET ASK 76 HIS ILE 79 LEU VAL §1 THR LEU S2mE 
LEU 75 MET ASK 76HfSILE 79 LEU VAL 81 THR LEU 82 HIS 
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IF? -MLI oJHMlii '«?VET\^l SS IhRlU PIN 

i ru ?s Mi. I 76 ms in niR \ s ! urn i ?\ rHi- 

m VCI "ftHfSHf *THR\Ai HIHRIH <S HIS 

? ^H^ \v\ HIN Hi "8 \N^< >f Sn KiS-l Hi 

{{{ ^ LL ^^N "ftU nS^R S VS\ \ \ H S 

U 5 "^P \ ->in S R H HK\ Vi I Hi- 

i U ^ LE W M \ A S U s 

Hi " Sh I N I ^ \ M M i fM S 

Vj r X- w ^ "HI U I ^"lOs 

iM \oN "^tJ^M S 11^%^^! Hilia^LCt &^mV 

iht "^Ei 76ni!sbFS ?s4S>snv 7<?MEruu rpm 

i LU il h A%\ X HIS SL S 7^5 ASN H t 79 MET I S2 HIS 
in AN\ 76HCSbLR ^SASNILF ^niRXTl S> 

ill'- ' «JJ K \"^K n f 1 n2 K 

, ) s\ * vs^R SIS--" u ? M I ^^ 
? s\~>H{sv<''s nk i nu ! X p -s 

U W-hR "SThR ILL M Un 

t< N\ ) sfR "f: r^-'R'Lr <•) hiv -^"vn 

I \ N\ -^t.liJSsL)^ jjiHJRkr 01!5RIH ^Itlis 

, \h \<^N 7f» HIS SJ R 78 i^SN II F 79 LEU LIU %2 HJS 

i V V. 1 \H\ "6 HIS SbR 7S ASK !1 F 79 Mffl lU 82 Vlli 
Ul ?^Mri ^SK "feHNSiR -^8A!!,NiIF .^MBTUV Jls 
LEI, ''^ MH AS^ HIS SER 78 \Sh R T "'^ OIR I H J PMl 

t n< Mf r ASM HIS Si R n asm n e 7« tur lll hi*- 

LEU %« f f> Hl<5 nS^R "J. "HR { . H I * i -i^ I'HB 

HI \U AW"'' SN^k ^S(\n I,! ^"iUs 

5,11 i -^nX Nn^K n UKV) Mx.Tin ^-iUS 

IF V [ t UlSs >> Uk' ^ Hki ' I I 

III } \N\ N\n ^ I \ (H 

IF! -MU SSN {>{IISsi-3v ■'{> I H S U SI S iK 

{ H lU AbH 76 HIS MR 7g JL k 79 MFT %'AL SI THE 

irr ?s:li asn 7&HtbSER "sasmle -79 mRv^t m nm 

Ul 73 lU Ali^H 76HISStR 78 IHRKi •'9LH. VAl %l THE 
IH' 7SILE4,S>i ''6 HIS Si R -fglHRILE 7^^^^F1V\L 81 IHR 
LEU i AS^4 --feHISbER 7S mRIU 7<J IHRV'^I 81 H-TR 

Lbt ""^Mt ^'vK 6 SFR -8 n "« MM M M k 

UXI ?*;^5f ! VS-^ HISNV-S^S { Mk\ ^ UR 

in ^MI 6 ^'-Ik ;H "^Li- \ S Uk 

LEI T^VUAVn 'oHi^^lR VMRSU M hIR 

rri SMU AbK 761j[j5>s ^ 9 IHR 81 IHR 

Tabic 13 
Sexmpk Subs^MJOB Vanants 

Li u IH \si^ n HIS <5rR "§ \SN I r ~^ni \ \i w lHv r.-^ 

! K ^ ^ As\ -?& HIvSf .1 "8 \S\ ill lFc VAl !>1 IHT* I HI WIS 
,.h\t "-^L^ AW -ff>.MiS<^ER 7S -^SK ill -*9MX . \ \l b> IHR' K ^2I'HE 


LEI T-^nb 4. ^ 76HI £ 78 ^SNU 79 WRVM m SiiRIIU ^2 HIS 
If? "N H -V^X -"vnN-N^R SlHkL. V* Irl'VAL J> ! n ?>■> 

{ii n\ \\\ \ I ^ \i ]!>■ ^'' ■> 

[ M s< \ ""-n ^'v uk n s f 

V~ !U AN\ Sn^<5FR''ST ^ "NT S XS M ? n n ^ 

n I' ?S M£1 ANN S \ yiU V S \s \ liRH? ^^ t 

l - I s\ (H MR vWNiLI "Q^HrWL^ i R I r H»n 

-.MP ''w^<KMt\ ^JiHHvAi jiiiusiH 8:;rHr 

Li I 1^ Mi AS\ "Gim SFR 78 ^SN !lE 0 HSR \ \L 8 1 lim « M' 1"> HI 

I n 7*5 \tT r vsM "6 n«s m r ?» urn hp ?<3 1 E-cn kl ihrifu s"' i^is 

III -'^X'M X-^^ 6fr *^TT ' <> J { \ ^' ^ fHRLK 

' "-'M " K nU s HRat ^^U Wl. sll K>.^ ^'^m'^ 
i\ i -> s«I ^US •> HM ? \ n Si HtM I s 

I a ^ M \ - -n nk\ \i ^ iiR u e-'u n 


G«tss the epitope regiof ii ^ v*f„ ioj^^H dc mrct o c*'^ to tos vMsopst l\ "\ 
tijv. jfior^Nt «pojj miiui of c lOpc regton o to v-nh^Uve in^ twi«<-^hi!c ivt v i>t 
itit\<mmt Mas% {>ucl sisfeUs mg mutatjom are vitll kno-ft m ut t-^'^'"*-* <.s of 
such viah tag m«ta«oas gre distlosed m tor e>tamp.c, WC 9^ 10'':9i H^V...et,<i|,, 
pu^h^hed A|ini 20 1905, TS Fat No 4,^14 13S /^o^^sb eta' !i»bued pnl" 1O*>0: 
US \o N 470,711 Bma et a! *5ued November \h ^^^-^ T $ Pn N^.-, 
^ ^ ^ )1 ^ \ snajL ^.M.ed Oc{i<h.T I >9 > WO 8^>/07642 ^ ii \o ^ ''C? UK 
B j1 I .^L } , \\ 1' X t L vt |i»h^K 1 i£ * ' ^>^^^ 

u > uaJuK-" I WOrnUH Br t hU 11^^^^ 1 

pubWiea Jaituarv 10 mi and ^0 94 10020 Brwieetal pubiii^hcd ch ''^ 1995. 

Frekred &t?bs1 ?»ng mutations mclude o«v or mote of O0'?V K^HR Y^t?L: 
Y^]"K, >>2iBi> 0!69^ C^i9t, r5\ S9\, DU M56S, 0169^ \>nCk 

*^USP "214 V, SX" + 0206C, a.nd Q^TH The more pi«ferr«.d stab hmtg trmWiom 
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\ pxA^^ftii^ \m m toi i« pt'-^ou^l care <t.o^iiOi>*saso*\N \ ^ 8^ \ ^{ / ^ 

Fht v^ia^N m pr p?r^-tl mutatjt g tbe nuckotide sequetn-fc^^ than vodc (or t 

s Hi! i-^SN tuns h \u X 3iN«BI\ ^ li?!, u 
v ud J \ \Vas P-o*cm 1:1 ..I uu% «t OiMsl s ^ »1 Suit 5 J \ 
Braucmnrn Vol 28 pp 4807 4Bi ^ (1 *)8<n 'M-msl nn i> . t 
mg~ '^tra.n tJ23& and <t smglw. 5.tmfided tiracii coma*rii£ r>\4 icmpbv^ p.odu eu 
ustne" tiie VChKIH hdpei phage vKuakel et ai. Rapid md Ffficjent Site-S'^cci.K 

^ > 0 ^^H") 3s m-njjhtd bs "Vwci^nbsirg U d Site Dtsectcd m %f?ri> M«,^sgeHe'^l>, 1 KjDv, 



n \i r m 1} m < /Mkt aiJ h )l i -^k \t 

Cienerdl Ptx)cedurc lor the Produvuon ol: Pom! Jvtutaiioas m dj:*^ I mjyac \t t)i DNA 

kifjfs Reseank Vol iO pp (>4S7 * 65<{M1 U«*S^) js used to produce ^11 mu 
^cssenU ilK pi-e^c sled bv \ iKkersh^rg ei al , \>4pm) 

K. ) lu a are made mmg a BKA »>'VfithcM2 j ^ ^lad n ^%Mur^ 

WPJ- \ne K^Uvpe Culture CoHectJOftl c s i \ s Mt^ 

tn D\\ si^quuKmg ana ^iv tsoiated n\A aaiJsknsKc mo d ^kj; * 
t\v^«vss>K>« '.tr^n KtoI'' ^,Sausdfcf& v( t! Opmt uio« oJ Si^al StqacKs^t 
rUn-sgfe Sue *o becRtioa ftom Bau' M.hiJ(& ot 8 H anjjno acid. Frat'Tnent ot 
llut^-^i Pa-^ift wiJ Homioiv Qem Vo! 102, pp 2"" 2^2 (39«n ^td V^oa ct 
C?om K ur ^ Pw<td<»<. OtftC of tef//«^ ^ii^f uii^ t. dc ' s i 
<.juiv. otKt >^ u'frt Dcmvd Dtletson Miit^mo'^ o< a < ^ t ^ ' 
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Kiftt is^^ oikm\ i?^<^^^^n u*K \Kt<^ OUo it tmr^^M v<ji,5u f 

oi mterej^t a>-c gioxw t» msd-log phase « 05 c «f LB b oih co ummg 1 0 gl ^ mco>*e 

voh nc of ^ hiK.x The f^rr c» tahoi mv'duim ^.on lir"^ \e&>' e\»vt>.t c^sc^a h\d O'^lrtc 
'^hbk di h ^ ah {^sfjhri' \t IJsOi itunoa u bulUis and tecs. 

mu(a«cm/*;d pla&mid Oio cclK atv groism tor I Kours at 3? torniA^ of abom 61' 
aad the pfcdisst harv€f;^ed. 

Ihc fenfientauon bro^h takcu tbrougJi the follow 3% ^teps t«> oh«im 
vaKant The broth is desi^d ot BmtUtss stibttii^^'^lh hY tmigmtmi flow against a 0,16 
iir\ £^ ti^btanc llic t-eH-ftee broth 5S thei comentratv^d b\ uhraltltmtJO*^ h ^ 8v>00 
m d ^ i w ^tt i t n IK i M ^ « ^ ^ ^ ^ <. i if ^ ^ si S 

Scopes R k ^pjoieja IHnhv^CuJ-iPrmcjpkis^iudPrdctJcv hpmn^ \v. iig Nc%\ Yo-k 

mm). 

A i?\A ass»<> (DelMa ct al tii^al Biockemisn Vol 99, fp ^Itf 320 
<19 IS I5sci5 to dttermm^ tht xtive vnn?Pt ccrcmratjct for iractivm'i v^tk^iui 
dii tu r Iwi^dM I ^ n UK tl <u * % sk' M in t i 

t jn. 1 ' sv-^^.^ t\ N ' t V iv sub-.*ratt, -^Kuxi i aid* u uut 
^ u i f -> ^ il 5^ ' ^ ' PxU oa^ lu «N V \P \^ I he mU ot prod i r I o\\ 
cid M Tv^m ^he md'chsis rvjacuoii mv^d^«i«,d « 110 mn m a *speampb>fO'-<. u and ^ 
moporuosial to the active cazjms: (^oscentmiiot) In. addition, afosotb<m<.e mc«^uremenb 
<it 2M rm t»t«d to daermmt, fee total protcm conccatjatsori The aaivc en/vme lou - 
protein rijo gt^esthe vaiiast piintj, and used to iaeatttv if^cttons to be ps^ticd ioi the 
stock isototion. 
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To avoid autolysis of the variant during storage, m equal weight of propylene 
iihco! ;5 ridded 50 the pooled fkctiojis ubtasRcd fVo(r> tho chroniausi-rophy iLokimn, I pon 
couiplctiOfi of ibc purUkatioB pmciidmc the purity of ik; stock variam Sijiutior. ss 
checked with SDS-PAOE (jsodlum dudecyi sulfate poiyacrylamide gel eiectmphoresis) 
*)nd the absolute eiis^^me coneeKtration is detsjmined via m active >"«tc titratioa method 
using trypsin mhibitor type ll-T: turkey egg x^'hrfe (Sigma Cheiuical Compax^y, St. Louis. 
Missouri). 

G25 {Pmufvccis. Pi8>..iU-- r , Jcr^vy^ ^.ut ONch;^^<■K -.^-^hu-nr ;o jvm'.tvc the 

propylene glycol imd exch<urge the butler. The MES bulYer i« the enzyme >slcck solution 
is exchanged for 0-1 M tris bnfe (tris(l!ydroxymethyi-amiriamethaue) comaiaiug 0.03 M 
GaClj md pli adjusted to S.6 mth HO. All expsdmejrits a^e earned out &t pH 8,6 m tris 
buffer themjt^lated at 25: 

AnalvticaS Metiiods 

1!k prescn? variants r.i<x} be u-oteu ks" <.n/}r;v«iC ;$cti\j>y >ind jmmvsnr and • av 
allergeelc resposise using ih ' toUoxviag method?, ix^th of which iue kaowr? to one skilkd 
iti thss art, Altsmativdy, other methods weil-kno^vir in the art may be used. 

"Variant Ac^vity 

I he psotea&e aarvu> a variant of the pjos-em mventtoa m^v be 3s»vdved bs 
method-^ vshi<h are welf-knovkn m the 3Xt Iwo i^uch methods are sa i«rth herem belovs, 

TMf ^' S ^.tt,^ * /<-l'"^OCf t^pe mmi<m *»Ln flakes a»-e ston0..\l \ x>u i' t. k'L*? ol ' 
N o ' u M n Ik |< si> s t^^t im'al^v ipiqu ' ^^s 1 \.. Ih v v \Mi,5^i.<!, 
,i UKh - m^.h satXN tnd vt in » 1'^ nuu h ^ r f rs hs „ n\l of 

0''^ n i>i . Lor^ol esxt^mc itor oxasv-p^c, "^o^tsi ■> i i'^S i i t <o -^e 

tc^tedi "iddid 0 01 M kll FO,j oil buiie' ifts s duuo.i 1 ml <d 2 souium 
hiMdtc pH K 6 ^el ttf^n IS added I he 4=ol«noa is ^snth mtxcd on a pktiomt ^-haker I he 
pte\KHrsh prepared lai-se ^Quar*. i*? soaked m the M^himm f^ake s-idt; up) tor ten mmutest 
ifom'sii^us^g s>s.ut*e mi\jt>«> Iho tipt ^uuarc i-^ tnen vm^d $.^rnh n la') uait.r kn iJtleen 
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seconds, Ste^'enei B-hie Suds) (3 mL, cojmwcially avaUable fmm Sigma Chemicai Co,, 
Sl I..<^!.ni;, i-; inic; a clean pari dish. The rinj^ed lape j-^-iuars,' is phced into 

t}^«; siam mr stuuutcs (flake side up) wills gexule iruxsag, Thi^. tape sqiare is 
removed from the stain md r'msed consecutively ia two beakers of 300 ml- distiUei^ 
wster, for fifteen seconds per ri«se. The lajpe square is alfowd to air-dry- The caiox 
iniei^sity between the tap« .square obtained from the comrol enKyine md the tape square 
obtained from the is cotrspaj-od vi$is»1iy or by xismg a cbmmameter. Relaii\'e to 

the comnA i,>n>'>ir5e tapt,- squaie. a varmni tape square showhig less color kitensiiv b 
iadk-atsxc of :i \;mixrxi having i^ighe? activity. 
Dyed Coiiagen Ac-uviiy MctH.i.jd 

Combme 50 ml. of U.l M ti'LN l>uf{cr (Tn\-h>drcx>tnern>l--;ioiiruin!elhane> 
containing 0.01 M CaClj to give pll 8.6, md {XS g szocoli (ijzo dye snitpregnated 
eolisgeti, eommerclally avaliable fmm Sigma Chemical Co.* St. LouiSi MG). Income 
this mixltjre a.i 25 "C while gently mming -mih a platform shaker. Biter 2 ml of the 
mixt^^re through a 0,2 micron syringe filter arid read absotbancc of tlw mixture at 520 nm 
to zero .i NpccJwpliutOiiJeta Add I ppn: ot a c;or;t;ol cn/ynK' (fisr cxaoipic .^t-bi;ls?ir, 
BPN~} or the varia.n5 to b*f tested to the rera.unini' ml oi'Xih ' suucoil njixfaa.. Filler 
2 tra , of 5he eoritiXM / vartSMit coniainiTU.; .solution throu|;i^> a 0 J micron s>Tiage fsher every 
two minmes tbr a total of ten minutes. For each filtered sample, t^d the ab.sorbauc.e 
iimttediately at 520 mi5. Hot the results agaitist time. The slop^ of the coatroj and the 
test cotijagate are iadieadve of relative ac^vities of the samples. A higher slope is 
iadieatlve of a higher activity. The test variaiit activity (slope) may foe expressed as a 
percent of the eonttssji setivi^ (slope). 

XnCjiU.Frolifemtion Assay 
1 ne inunuoe ami / or allergenic potential of the variasu.'s of the pre,s;,>ni ir.vcntso?) 
may be i.iek;rn=ined using a T-cell pr^^liferatiorj assay such as the &ii$.&y preseraed 
heretnbekn\ This assu> i:* a ^'arsattoo of the a>5sa> dl closed m B«ngvP*xil.ato t,-:^, 
"T CeM Epitopes of the Major Fraction of Rye Grass iMtium pertmm {Lot p I) Detnted 
Using (K'erlappisig Peptides n\ vitro and irt vivo". Clinical Expmtmntd !mmunohg},\ 
Vol <)4, pp. 11 1 ~ 116 (1993). 
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The blood &{ subjects aliejgsc to subtiiism B?N' (prick, test positiw) and canirol 

IS V slLt, {ronwucitjar celK trt Uai^t-^atd istsg iaod irpfq 't o'^La, n^s l\ 

oht&n cd from Fharmacia, PtHcatawaj, Jejsc> ) 1 hv cells ate \%\Nhcd tx^ice ^ RPVH 
1640 {wbtah ma> be <bUmtd iron Qi^o i^tmd Mmd, Vo^l, anC ther 
resuspe in K-cmpiuc medium RPMI ippicnmea wilh lO*--*! h«m<n A.B-Hjri3m, 2 

fmal CO iceoWion v£p io aftoui 40 j^g / ml Cxiltiae- ^^c ii cubatcd at 37 ^i, m 5% CO-? 
After itve days. I fiCi / well of metfeyl-vH-thj'mjdme is added md IS .hours later ttje cells 
are hamsted. -^H^th-wfajdme mcorpoi-aten by cell ts assessed as a meastJie of i-ceh 
ptobfetatson m bqwd scmtillatioji counuag, 

%a 5^nt^ X <.!n < !'> >v lit-*. \ 33 h 3 sun^u ) Ik 

respect %c v\ sd-tvne ^riii.\s<. O u h ^.^u^p* nth 1 ^ d smi^ r f i 
BixaiNC of {he a& imhK jeauctO aLc}jc«icit\ aj d n 3 ^ ii«iog<.nK U^. p^jper jes o> thv. 
prsjssnt vanaate, the vanaiits msy itirtlsef be used m apphcatiotvs wktch have rmamjalb 
bes^ef tied trorti tl e use of proteases jF<\ample^ ot such appbtai oiis. t-^elude ilios*; u 
\%hxch the mco^hmly mm&s, m do&e coiitdtci v;.ith human sJan, &«ch as mth ti e 

mc of pmoHai compost&m. 

Ckatnn.g Compositloiis 
"Lht.' vanaats mM\ be utili^i-d m tkatuftii cuinpos^ui^u? jucliajr.g mt not ssn^iKvi 
10, knmdrs compo^idoos, ha«i s^^^lace cleas^sujg c<)5upo.5iia.!j.\ jisiht din> ckMiMtsg 
compositsoa^ bicludiog dish cleaiishig comj:x>sitiofis, a«d automutjc aLNhwssiics dctcrgojit 
coinposidons. 

The deai«Bg co?Tipt>sit503>s hefeis> con>pn:^c a« effective «3«omn of one or more 
variams of the presem inventiott a cleaning composirkT. carrier. 


worn/mm 


mi/mmmsm 


76 

As osed herein, '"effective aBioiyit of viu-iant", or the Hks, refefs to the quantity of 

ihe art and js ba^ced on mmy fectoTs, ^uth as the jwtKulaj ^atia t used *k t mnn' 
appiiustion the ^specific compoMhon oi me de^Dij compoimon and vvhtii $,« jqmi 
or drv ^ gnsnuiar bar) compo«;moD <s desired arid the like Pref«.nibK fee c uajiuig 
I. 0(p { r i,m-i\ i <, itn uo« 00001" to ?bout IQ% more prderablv tromaKnu 
0 !] u tJ. no pi i u>^ ^boi'tOO 10 jHftst I'^^r oi -jh or 

n (. ? \ 5 1 rh c t 1 I u u ! 

a'^^x>^5io^s vU5un the \aiunt-i )n Jt <,npio^t,j Uv d!^vts->i.i„ ui i kud 
below. 

In aiddJUOii to ihs preseut vanarjts, lihe present ckaamg eomposmons terfher 
!;on>pnst. a deajjtng eompo'siuot} (,amer comptismg DJie or mote deanrng aimpcMtJOtt 
^iW^T <,om|-\Ji bk ^^ith the vanani Fhe ten cLan v nrp-^ U u 5 ^rwlvru ai> 
us>.a n<.Tt?t' 5n«a£s % ^ 't^ctt ! f V r^ri <.ida^ 5 s.i ax 5„ ^unr'^^'^Kn 

whKb nwena-. a^v d-o *.oi p Mt \ \ m n\ u i i d n\ i \ Ihtf 
^.peafic «s?lectioo of dealing t,ompv>sU ot t n^rj s ^Id k ? tsi f \>„ th* 
matmal to be t. leased, thu des'ted iomi ol tlie ioropONUSon foj tli*. <.kanini: imn 
dunng Ui»v 1 he tern) compatible', as. is&cd heam mcM's tfee cl«mng <to^i)os3tioR 
matenah do not reduce the proteomtc actisitv ol the \anant to sa$,h att extent «lwt the 
\arnnt is not efiectnc as dcMred dn^^m^.^ ntm^aJ «se sitn-iUoni- Sptt U v.Lu.m!., 
co»ir<5s>tti»n mi^tenais ^r \t. tj} li i u <. i ti r 

t % ^ N ( d V. psvscM m uitio » 1 u 1 n ^ s x t ) 

tin \ K! u h Mid'.mg apd «ood v'ens 5 * \ lu U 

a5\ N V »n '^c us<,a ^'i.di \aiJO«i. t,ome»tion-»l ingrcdJvnK t<. pm'trld^, mils m n i -iKd 
» am 'vU'iace etc mm d3s%v\aHhm^ tompossitjons., tabrtc laufidersng co«jposiMosts and 
h(, hkt Sat.h co« ix^jsitions cm be m the totjn at liquid granules bar the hki. 
such cotnpoMtams cas^ be H^mtiiatea is <,onv<,m'aled daergents which con im a-^ 
mu^.J * H t x> T!\ abom W io about (>0'*-'> h> -vvei^u ot sujtaitisjts 
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Noftbmrti^g exa3«ple& oi st3riBC«s useful htjix-m mcluds^ the comcntjoiui i_ , 

r AM ^iUt^^ at the fomn^ks O^MCllOSO,) NDCH^ arJ 

n f3(CH2) vCHOSO^ I^D C1 h€) h v^herem \ and <> I ) -ire integer? oi at least aooi t < , 

fatt\ acKl c^tm Ci^-C^g aik>i and alk>i phetjol aiko\>ktei, <c*ipecia1h ethox%te«* ^nJ 
m x<;u ^a^nv x\) C \ I tus i ^ul hum, m n.s ' |o C 

urDij\\^'i\\ {Wi.) a-e pjv erred teem Ibe of ^uch ^ur*-avLa5t»> u w.cmbu5<?>o 
vijih the Mmn$ Q\\<i^ am! or beUme oi s^ultame ^urfaaants n also prttcnec dt-p^ncuj^ 
fee desires of tiie tormtilator. Other c^jsvenuonai iisefiw surta<jtaMs are listed m 
sUndA^d tt\tv Panscuip^H ^)Nt.R»i su'^tactajns include the CjO'^'tS M~meth\l gltst-a^ide:. 
di^^^.lo'^^.Jiul s Pat No s h)4t>3Q Connor v^t a j^niis-d KLirtb, I b \^^^ 

\ s di, \ u t ^ f o h~r %,n n UN'^a \ m i t ^s- > >. k n,, >r x sa o s ^ 

cameis H iMtr p<.s pr<xes:>mg d\i,s o'- ->k"Kn and no urt to U <. 

<, ^o~Cte, alkoUmjdsrs caj^ be wcor|K>mted mto tht compo:*3tiom tvpscallv at ^Umt \% U) 

i.ns^ Os Mi^I s oo^n^ Os< n ^tkh ? J * is xs ) h Ksif ii}un 
surtactaats sws.h iK oxid^.- ictarv-^ .srJ > .m)cs a<iVJ <.ik>x. s Uso 

advantageous It d^^tjcd ^^lubk niagsKstum mUs such as Kt^^Ci Mj-iSc).^, a^^d the 
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t p fc iitv-v. *n >J > iKnn aboM '! > ^ o 2 > \> > ^ i.^ v-Joss <',-i 

l^e iiqmd t-kncfgci^ compositions herein may eoai»jo wMtcr and oJbe ^olveuts? a;^ 
earners. Low molecular weij^ht primarj- or sm>udary akolwls exe« pl'fscd by methatiol, 
eth^xol, pfopaaoi, md iso-ptop&mi are sliimblc. Monohydric alcohols arc prffforrcd for 
solubHi/Jng surfectants. but pohols such as thm^ cmtmmng fxom abom 2 lo about 6 
carbon atoms (xva\ (row .iho^i: 2 to about hydroxy groups (c,^., :.:> n«-^f^-»cdsvi, 
ethyk'uc glycol ^i^CE'atK^ A«d K2-pRn>i>««^<^sol) casj also be ussd. ThsJ oi>nipo.snions 
msy coftiain from about 5% to about 90%, typicaOj fern about 10% to abom 50% of 
such earners. 

The dctej^ent compositions het^m ^iO preferably he formdateU such that durmg 
use m aqueous clearjmg operations, t1 e wash water will have a pH betweeti about 6,8 and 
ahost 11, Finished prodiicis ^ ty picaliy fbrmwbted M this range. TechtJiques for 
controHlug pH at recommemied «sage levels include the ts^'se of, for example, buffers, 
alkalis, and acids, Stich {echtjiques aK? well known to those skilled in the art, 

eomposhions i>f the pfi.>$erJ imcntsosu Uk' ro:ina-..5b^s v.i\h ernrkn \,iJiOU,'5 
bulldctsi at levels from dbaut k> aboui 5{)\ b> \\oight 1 > pscai hujklers ircS ade i\w \ - 
10 mkson zeolites, polycarbox; tetes such as> ciuate ajsd oxydJs^ucctTJaiiss, iavcred 
siUcale^, phospbates. arid the Uke< Otter com-eritional bmlders are listed hi standard 
formulmes, 

T,ikewisc, tl^e formulator may t^ish to et^jpioy various additional enxymes. stscV 

hx^nt sbooi 0 Viir-c -,0 aboui l^^/o b> \=>.<)ghl VarH>u? dcuT^r.o -wd tabnc cav en,''vn-t-- 
are weU-Luoxv5- -n :he U«mdry de^erget^t art 

Various bleaching compounds, soch as the i^rcarbonstes, perbora;«ri -xnc \nc like, 
caii be used in stJch compositions, h'pically at levels from about 1% to about 15% by 
%vetghL If desired, stjeh compositions cati also contain bleach activalor«j such as 
teu-aacetyl ethyleuediatBinc, rionaooyloxybetim^c sulfoottc, ar^d the like, which are also 
k«ow(i m the art. Usage ievsl^ typscally range from abtmt !% to about 1 0'*^ by wdgbi. 


Soil rekii'^t aj^sumN v^tx^^ ^ * s u ^ >- 

es.pmaii\ the ^tn t Ji > < * <. m i ^ u i ol i-<s\ 

jsaenu, especu^h t,mo\\ktvt. u*r'^{Hicn(. p^jmanimv^ ii\fv.rsn^ .sij^s^is v ,>ti,5U 

suppresssors csporialh 'sjlicotveH arid »vecoadarv dcahol f-ibrsv. H>toc*N esiic<.»H 
snscaus i.U\^, axid ihs hke c&n ail »e used m such compositiors. at h\sh jajig ftont 
about 1*'f t( M ^ ^ (J by ^^c^gh^ ^Jtasdam tormul-snes md pubh&hed patemN coram 

subih/ar:» imlm^ l^iOf^^iuiK. g.%i,oi ipKkt t >m dt»out 'S>to ij'iom U» o> sxisum 
formaie (ereJesabh irom about 0 \% to about 1%) md caioiuni lomia*c (prefcrabh ftom 
abom: 0 J% to absut I %). 

The pfe&ent \r*a-iants arc asetal m hard wJace cieanmg composstoni. A'^ xm^i 
hcrem 'hard stjrfacc clea»mg composition" refers to hquid and gr^dar Uetesgcnt 
^i.Trpcv5 mns ior Uearng haro s«r»%e«^ *>^jch floors walK bathrv>omt3L aa«i the 1 
hut -,<ru^>. dvi. 5 V. u|, Ni o ! pi^o) .tn ; i ^ f^^^ 

ano.' ( t^i L r sxnv % rt t k ( h u psc vi b in * u f'Ol / 

toaooaU m *r pr^ "r ? x trt n no 'sU i )*^o ' k pr^ i 5^ ^ ^1 I k u 

abou 00*^* «» ii> tboui I'/a b> \>ejgir of \«ija5it the t^onipoNnKMi ]- <Ky3Un to 
composing oae o» moje o^ the vanMts mch Imd suifa-u; ckajjtnt, camposiHon^ 
n-picafh u)mpfj&s a suilactant md a v^ater i»ol«bk sequestenng bmldei !» <.ertam 
spt.'cnU'^esi products. &uch as viindow cleaners, hovve^f^r the surkctaats are 

sometm^es sot itsed sfeee-they may produce a fi^te^^ and / or stJ«^y residue djs tje giass 
syrfaee. 

The smfactaiit co»tjwcj>i, v'hcn osev<^uL n^^ xsk, i hnk { V ■> ho 
composjtto^ s b<,rem, but typjcaily the compowa u^U conus. 1 t»r» dooui C 2^*« to 
aK ut 10*'», more prcfersblv frora aibOBt 1% to about 5% of surfectasst, 

ivpi'-alh ihc COS posittons \yiU contain from about 0 5% to 50% of a 
d«eis;cne> kuldes, prderabh iVoxn a^sout 1% io about 10*» 
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Preferably the pH should be- 'm the x'mge of from ..about 7 to abottt 12; 
io'Svixt's j:h ^ju Tr c s sise us ^tK.h soaaKi hvdtoxid? soiUim <,<iroora*<„ or 
\\au^i.l It uv AC d i> 3« bi^ used xi adm-^txi^^ni \h no.^'^&ar 

Sofeitts itia\ hc3ud«d m the coopoHitiom I hds^ m tnctrs^e but a'-c 

1 ot h it^ ux g1>col ethers such a*? dsctb-vlencghtol mouoKexyl ether, d»cth>-kneghcof 
nonobtttsi ether ethxleneghco! rtojobtm! etheu a1 vkneglvcol moTtohexyi etfet, 
pix.>j>kito^Hi.fsS luuii-^i U e htj dspuHnk c^^v col monobmvt ether, ^nd diolss s»ucl as 

2 ^4 tnn.t hU ' ^ puit.rcaoi and 2~ctl>\ I hexoaediol "^^^he* used, stieh 'coKTih 
. ! ^ s P5<, t * n 'e\e1 of from about 0 5% to -about J 5%. tnorepteibabh jou 

six>ut. 3% to about 1 1%. 

Ad&tionally. highly volatiio solvej^is such a$ i^o^propanol or ethaaol can foe used 
a the pjc^cnt mrRp»s,mo£i& to fealitate fast?) c\aporation ot the comisositK) x irom 
sv^&ees: wMeri the s«r!;ace ts uot rmsed after '^U strength' appkcstjon ot tbs 
coiuposmoi to the st rface When u&ed, ■v uhtile soKc its are tvpicalh prcsetit at ievek ot 
Imm about 2% to ahoiit 12% m the eomposmom. 

Hard suriac« cleau% eojuposiitojis of ti^^ present iavestioB are Jtetrated hy ^he 
foBd-w-feg exa5Upies< 


liquid Haaxi Sisrfece CIsaBmg Compositious 
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AH torn «ks are »id|u.-ted to 


In LXi2^».lc!> 1 - 6, ihe vanoats recited m Tabbs 2 10, and il e ptcic«cd ^auanfo 
Cited herei , a nong other*!, ar<' sub-.t5imed Tor CrO* S''J>* I7<^*, x\sth ^u^^^Ul^U aiix 
similar Tt?svH IS. 

Ir r 't^-^^'- ■'^(^J X Ki.l s* th>. '^K'^CTi H<,ii>n hs^XNi ih>p v^^mf u^n^ 

compo&uto' nJIc n *o \om\s ol cojnpx^sjnent- lot cle*ii«ijg dis tt'ss. ncucug but . oi 
hmsted to, graatjiar aad hqmd fotmi> Djsh\\'ash ng composmom of the p ese»i Ui-vst t oi 
are lUiistrsied bv ihe foMowmg examples. 
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Al torn ulas are adjtisted to >H'? 


Tt) FvampVs "? 10 tH<, -v&nants. recited m labics - 10 mid th«? pa'fcnrtd 
^ iH r?- ^Jt 0 K . w H> u o h.' it. sub ^ luiu -\ C70* L?*?* + - 
+ I '9* + V I* ^ L$'"^ \\v 1 *-i>hst<m 3 iih similar tesu 

L qi id fabric dea^mg i-amposit o of the prcses t imention are illus^trated by the 
Miming exaj«ip!©s. 
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Liquid Fybxic. Cieaomg k omp>->i5ionN 



Bx, 1 1 

Ex. 12 

Ex. 13 

G70* 

0.05 % 

0.03 


St^dii^m Cj3 - Cj4 alkyl sulfate 

20.0 % 

20.0% 

<^ 

2'B»tyl octsBO jc add 

5.0 % 

,5„0% 

5,0 % 

Sodium citrate 

L0% 

1.0% 

1,0% 

C. .,, Akohol eihoxyhK' * 

l.U)% 

l.'>.0% 

rxo% 

Mom&ihmssl'm-ixm 


2.50% 

2.50 % 

Water/propyleiieglycol/etSsaKol (100:1 1 > 

1 



In Examples 1 1 - 13, iht ywcimts tecksd m Tables 2 - 10, and ti)e pretested 
vafjaiits cited herehv anong others, are sabs^tuted for with substEmtlally similar 
results. 


such 3S for oxampk, leave on md rmse-cjfi hmr condit omn, vh « |x.0Sf ita%t-oft «rJ 
isnve~off A^-Tie composttJO facial milks md cox ditioaen., shm'O gels, t^oap , Kutr'ng 
and rtn-toammg feciai cleansers, cosmetics, hml facial artd bod\ \mtom md 
moiM-un/vS^ L\ne-o*i facMl a ojstunzerSs, so m&Uc a d ^.tea-ismg wjpes, oral C4sc 
compost L*n^ and ^.out^ct ieas we composmons Ihe pe&eni personal eaa' 
compositiork^ ct mpn^e oue oi n ojc anam-s t f the ptxssem mvcMic n a»d a pei sanai care 
camer> 

destr t>ed m iollo\^m£ ick env.sj'^ U Kt> 64i,>^'^'->, ljjvi>.s a J is 
Hn>.C4, l^^^^Cskmckaji'tersVUS Pat No 5J<^.549. Wneli etai , ssucd February 4, 
W7v*vkmde.ansm),U$ Pst N» .".SSSJCH. Ik ei al . rsocd Pgember 1? 19%fskm 
doast^er^^ US Pat No <J40J52, Kefauvet aL issued Mv 3<~, mb (skm 
cle.mers), I J S Pat No 5.510,0^0 Bunbaretal . ivsaed April 23. ('Ojin cleamer^), 
r;^ Fa* No 5 612321, Guang Lm et A , is&ued Maich iS, ^8^^twic^.e 
preparaiionH), U S V,^ Ko 5,5S\I"6 W ^^ten ct al j:>i.ucd Decenhei /4 10% lanli- 
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acsk' p;ep;i!\U:0!^s;; U S l*at. No. :\549,8S8, Veukai^^^v^irvUL i?;su-cxl August 
iarai-avHO prcpiu-auons); ll.S, Pat, Nc. 5,470,884, Qu;lcxi.et,al,-. is.s;uoo N>.->\-ctiiher 
199S Uinti-aciK preparaiiorus); US, Pat, No, 5,650384, <lox^>a.^Ullis issued Juiy 22, 
1997 (shower gets;); U.S. Pst. No, 5,607.6?g> Moore et al., issued March 4, 199? (shower 
geis), U.S. Pat. No. 5,624^66, CoffindafTer et al.. issued April 29, 1997 (haJr 
condiUosers an<i / or shajnpoos); U.S. Fat. No, 5,618,524, BoHch et al . issued April 8. 
199? (lun <,<>-nihiu an*, md ' or shampoos); U,S. Pat No, 5.612.30U liSMl* ^^ued 
Masv'h Ic 1W7 ^>un Ktmmoncx^^d ot shastipoo^V l^S Fat ST-^^-^O^, WeUs. 

5 482"'U' V^^^- -i -uU;anu'<5\ ^ wis. n n x s r s , »n( . U ^ Pa 

Nv* K.^ U:;84 irvtc et al., Kc3~.sret< \fT?l 12, I'-'-f-^ thdr i.^odu- >ix s >>; 
shs^'irsoOiS^, Li S i at 'No, 1,493, Daic ei ^ . {&su*.<d Juiic 24, ^'^n-^'i'^Ktsc^) T S 
Fat, No. 5.605 J94, Blsxik u al.. mmd Februmy 25, 19^7 (cos$r<?tn.s), V I'lI No 
5,585,090, Yosihioka gt al„ issued December 17, 1996 (cosmetics), U.,S, Fdi, No 
4,939 1 79, Cheney etaU issued July 3, 1990 (hand, face, and ' or body lotiotts): L S. Pat 
]S\ . M&yfiS,«lsL isumd March 4, 1997 (hasd, iace, as d / o body iotiossl, 

U Pat No 4,045,164, Richier a ai - issued August 30, 1^77 (cosmeisc aitd cleansing 

12, 1994 (co^metiv ant ckans n^' xmx^ > I s p \(> 4 o~j '^u-\^-' i^S-^ . . 
mued TVcsJiT^bvS 4 |W, ^Lo^^etv u ^ s r ^ >H > 

^eibei. i-s-^acd Mv«X'h 1 7, 10^2 ^o^ti clc^jijn^ vt-uvt-^i^^oa^}, I S> Pat \s> S0:J^,4M, 
Sam patljkumar . issuai July 2, 1991 (orai cle^g co fsost'omV, IKS, Pai, No. 
■i,02S,415, Bett^ict e( 4, issued My 2, 1991 (osssl cieaang comiKJsitso s); IJ S, Pat. 

•^,0'„S,4i IkaMiP^ ^1 iss*ued My 2, 1991 (oral cleaaift^ compositio ), U 5» 
r I N> 4 " 52"^ iii^-v^^s &i at, September 5, 1989 (coatact icns oleaiiing soiut o sy, 
I S N,-^ ive =^2.<?''2, HiUkeLjL rei$,sued May 24. 1988 {a>ntact km clcantt^g 
solutti-msX ^^d y,S Pit N< 4.609,493, Schafer. i<>sued September 2, 1986 ^contact lai* 
eieatsatg vSohitioKs), 

To fariher illustrate oral ckaiitb^ compoMtsor^ >>l k ^ x< ah' nncum a 
phajmacctiticalH-acceptabk amous t s^t otu o- mna oi the pr«i»«;nt MntrXo\ af<j 
mcludod 5t^ eom?>ostt30t 5, isseful toj (en>oymg ptote«s3ace*.Jus stains from teeth or 


85 

dentJ3K?s. As uml heresa, "oral sleamBg compositsoas'' i-efets to desitifiices, toothpastes, 

liSit Prcferabh, she oral cka a g con po^U ons compn e tm« dbout 0 {)iHH% Xi^ alx 
20**^o i t oi e Of mo ' V3ximts> ot the pji-^^ent m's-esUvjn, more preferabh K^m tibau* 
f)OOI%to about 10% mfw prefemb'x ^ttU fiom xbmt 0 Ot%to about S%, b-v v^eieht 0^ 
t!o *.om|s>sjUon aiio s i > aieat*.uii v*.!,!' bk earner As heren 

lis U <.<. V >^<. UC i i. ! iO Hc! ^ll UJt: tiNSU * llUtt s H i h^^t.'' 

>a3m c i» u tboul i pJ«>i tous^iu mco ipatiKj Jt\ J«i-.ia >ti tmUit>oa diati: < jon^xm^no 
itnd the like« oo«im«ns«r8te wJlEh a reasosatsfe benefit / mk rato. 

Tjfpcallv. tite phafmacetitJcaliv-aeeeptaMo oral cteanmg e^er compomsjcs oi 
the ofdl cie^uiitig cm po ent^, of the oral ckaa g composat ons vuli geneMUj compn&v 
frorr ah xxt "^0% to about 99 99% preimbiy tro abott to about ^9% mi.m 
pjx'fe-ahS fro>i aboxjt to about ^% bvwjgbtof be to i osmon 

kuo'STO to ♦ho'^t, HvU n t»^< an \ ^liv s^h ^ cnmposmo tvpej* earner 
compo \ent$ a op tJ >TUii uoxupc^j c it u^eiai m the oral Uumag composit oj s a e 
dssciosed ta the t&fmmQS cited temafeove. 

la MOtliCf : embodiimnt of the pi'esem mvcBten, dlenmre cleantiig compositjoas 
for ck^ug dm ures oi't^dv of the onsl camts compose one or mors % ananas o** t^ ^ 
pesesr soxcmiou, Su*.i t ^ \ c ^oss i Oi r^<i\^iiSi. o^?toi 

oi i> > \<ir u^ 5« Oiv » tte tu m 4 \v i ) OOPf K iKnit > ' n^- \ ti I 

fsosn aboii{ 0 01",. to about 20'^», b\ weight of tli^ -omtxisstsoji. sod a deuUsre cican.^ir.g 
cam«, Vanoiis dennire ekaasmg comfKJslt'on foirmts such as effervesces tablets and 
ih« bke artf vs^W kmrnn In the arl isee. e.g.. U.S. Pat No. S.O'^'SJOS. Yoimg), and are 
geaefally appropriate for matporalton of one <r more of tiic vmants for "movng 
protemaeeous $tatns iroui dentures. 


m 

In a»pther ssMbodimest of present inventlOB, contact less clesmag 
compositions compme oae or more variajjtss of the present mvention. Such contact ieo? 
cleaning compositions ct>mpme a« effective amount of one or more of Ihe vaiiaiits, 
preferably f?om ahmX 0.01% to about 50% of oac or more of variants, more 
preferably Irom abom 0,01% to about 20%, tmm preferably still from about 1% to about 
5%, by ^'^'eight of the composition, and a comact lens cleaiH«g earner. Vario«s contact 
kns ck-antng cornposition formats such as {ablets, liquids mid the like are well known in 
the iui md are generaHv appfopdaK- ^or incorponjtion of «3ne or more variants of the 
■pstmA iavention for removing proteinaceous stmns from comact lenses. 

The cot^tact hn& cleaning composition embo<1iment of ihe present invention is 
ifetMesi by ExatnpteS: 14 - 17, 


Bsamples 14-17 
Contact Lens Cleaning Solution 



Ex.14 

Ex. 1 5 

Ex 16 

Ex. 17 

N76* 

(i.01 % 

O.S % 


2.0 

Csliicose 

50.0% 

50.0 % 

50,0 % 

5U0*J^> 

Honiosic siirfacfeitJit (poiyoxycthlene - 
p^j1>ox\r^^P>letre copohmcr> 

2.0 % 

2.0% 

2-0% 

2,0 % 

Amonst. Hinavta5>Upo1vox\eth'^lene - 
alkjiphc'^slether sodiy u n Un^ ^r^ 

^ 0% 


I 0« 


Sivdiixn ditonie 

" IC 0 

_^ 



Borax 




i) H> * > 

Water 

4no«>*o 

45 20« 

45 m «j« 

4^ ^0«f, 


In Fximpk^ 14 1? the \ana ts reciied m Tables 2 - H), ,Hid tie pjcfeuo;* 
vanantNv ei hcK ^ ation^osheis. »e substituted toi NT^* with snbst mt{j»>K srailar 
restrfts. 

I xamples i - I h», \tia*e the n-se oi the pre*^nt \. nasus bi^d\ ^sd ptos, i i\ 


mmmwmsu 
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ExaiBples 18-21 



Ex, !8 ] Ex. 19 

Ex, 20 

fc.x. 21 

Wafer 

62 

65.72 % 

^-j '^•j fi/^j 


Disodium EDTA 

0,2% 

0.2 % 


0.2 % 

Glycerine 

3.0 % 

.^.0 % 

3.0% 



0.4 % 

0.4 % 

0,-^ % 

0.4 '■'■<, 

Sodj-uTi iaureth sulphate 

12,0% 

li.0% 

12,0 % 

12.0 ■'!<> 

Cocamsde MEA 

m% 

2,8% 

2,8 % 

2,8 % 

Sodium layraphoacetaie 


6.0 % 

6.0% 

6.0 % 

Mymtic Add 

1,6% 

].6% 

1.6% 

1.6 % 


0.." % 

0.3 % 

0.3 % 

0,3 % 


0,5 % 

0.5 -v 


0,5 % 

PEG-6 caprvlic - capric 
triglyc«ddes 

.>.0 % 




S«cn)ss polyesiers of cottoaate 
fatty acM 

3,0% 

- 



Stjcrose i^iyesters of behs«afe 

,},0 % 


4,0 ■''(> 


PetrolatUi^i 


4,0% 

S,0 % 


Miners! Oil 




6.0 % 


0.08 % 

0.0^ % 

0.05^ % 

i)M % 

L75* v N76* - N77* + S?S* 4 
179* + OS0*4 V8!* -f-L82* 

0.1 % 

2.0 % 

2.0 % 

^ 0 % 

Otilc Acid 

L40% 

L40% 

IM% 

L40% 


ditii iicreia, amoag others^ ma subsiitoied tor L75* s- N76* t- lN77* S7S* 1?'^'' t 
eSO* + V81 * + L82*, With substetsally similar results. 


W0 mfm$6 FcmBM505i:8 
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bx. 22 

Ex. 

1 X 

F\ .> 

Water 


bS.i'7% 


"2 '■'<> 

DjSixiiuni ED FA 



<k2 

CvUiic Acid 



1,4 

\AU 

S<'.b.-sin i .surs.'jh-i Suiiatc 

3 % 

3.5 % 



f^odium Laureth~4 C^l.X!xylaU; 

3.0 % 




Lmmih-ll 

1 .0 % 



Polyqiiatemtom 10 



Polyquaternhjin 25 

0.3 % 

0J% 


^M% 

3.0 % 

3,0% ; 3,0 S 

Soiliym Laij.roarnphoacetai« 




6Ai % 

Laurie Acid 

6.0 % 

6 A) % 

3.0 % 


Myiistjc Acid 




3.0% 

Magnesi-um sulpbate heptahydrate 

^.,> 

2,0 % 

2.0 ^-i. 

2,0 

TriethaiK)} amine 

4.0 % 

4.0 % 

4.6 % 

4.0 % 

Trihydroxystean-n 

0,5 % 

0,5 % 

0.5 % 


S«CTOSfi polyesters of behenaic 

2.0 % 

2.0 % 



Sucro.se polyestei's of cotiotiate 
tatty acid 

3.0 % 

2.0 % 



FE0~6 capiylic / caprk 
mglyceiides 




:io% 




4.0 % 


rvlivKiriil Oil 





Cocasnidopropyl betsme 

2.0% 

3.0% 

LH. % 


Lstiryl dimethylamiae oxide 

L0% 

L2% 

1.2 % 

L2% 


m 



I A) % 

0.25 % 

025 «v, 


DMDM Hydamoin 

Qim % 

0-08 % 

0,08 % 

0,08 % 

L75* 

1,0% 

2.0% 




0,.: \^ 

0.2 % 

0.2 ''-ii 



in Exanrpk's 22 - 25, the variams r&cit(td in Tables 2 ■• .10, iind ihe prefera^rt vnrkmts 
cited berein, ss^iong oiber;s, are ,sub:>Utuk'd kn 1.75*, uilh s-i3b,^ia5"!tj;>!]v- y-hnilar rcjidts 
Examples 26 - 2? iilusiTate ih^ me of the pj-esent vailauits in k-av^-oii sksn 


EXAMPLES 27 
Leaxt^-on Skin Mos,^lurt/i!v:' Cumposilion 



l-\ '"'^^ 

Fx 7.7 

GlvctTins 

5,-0% 


Steanc acsd 

3,0 % 



2.0 % 


Olycoi stearate 

L5% 


Propykne glycol 


3.0% 

Mineral oil 

L0% 

10.0% 

Se^rse oil 


7.0 % 



1,8% 


0.7% 


Cet> i actffeito 

0.65 % 



HAB % 

2.0% 

TEA stearate 


2.5% 

Cetyl aicahoi 

0.47% 


Lajiolia alcohol 



DifA - i\Kyi phosphisJe 

0.25 % 



0,2 % 

0,2 " . 

PmpylparafoeR i 0,12% 



Su»oomer ^JJ4 i 0.11% 


O. i % 



0.1 % 


Water 

m V % 

71 1*0 


CksRsing Wipe Composition 



1.0% 


0.6% 


4,0 % 


3.2% 


0>I5% 

$m 

O.OS % 

Water 

Pl.0% 


ceUulose ssxd i sm poi>estef about 25C' "v, b> vvcight <,'f iric .ibdi,<rb.iH sheet 

Iti Example 2S, the variams recited m Tables 2 -10, anu :hc punV-.x^.^ Ysnants cited 
herein, anwug others, aie substJtiucd for with Ssubstamialiy smuiat resuKs, 


m 

Wh&x m cMmmi m 

L A ienne pmls^'^e vanajit chamcfefiised by si modified airu£K> acid sequence ot a 
vs-iM-tjfpe am no acid 'sequssice compnsmg a sub^&tutoa by a sujst»tu&ng 
sxmm acid at one |K>sit30fi corresponding to ^mtmm 70 84 ot subtiljsi^ BPN* 

(.1 !, o>i tise ? o p CO MVin£ o Vc \<>j \\p, O! < r^^c 
I ^ Ik (vs \^xt Me' Pio (l« Su Ibi Tr> Tv aulV^I 

(b) vthen the sub^utution occurs pojsiUon ?l, the ihststuhng ^mm^> <\k1 
seli^ted from the greap consisting of Ala* Args Asn, Cys* Oiy, i-ae, His, 
He. Lys, Ley, Met^ Pro, Gl«, Ser^ Trp, Tyf , and;¥al; 

(c) when me substitution occurs at position 12, Ihe «b$tst«tog am^io actd 
se1oc*<.»Kro5! the gKX4> cm^i^tifig ot AL ^mi / C\& Glu, Olv, 
Phc H;n Ik Us Ie^< Mst Pj^ Ola, Ser, \ h T-^ <\j(*Tv*, 

selected trom thi? group cos si u«g ot A-^g, ^xn, Asp, Cvi GUu GK, Pr*t 
His, lie, Lys, Met* Fro^ Set. Ihr, Trp, Tyr, and Vai; 

<e) when the substitution occurs at pKJsmon 74* the subsfetn^ng ammo «cid is 
selectssd fmm the- gToup consts^ng of Arg,^A^^ Asp, Cys, Glu, 6iy, Pbe, 
HiSj ite, Lysv Met, Gla, Ser, Thr, Trp, Tyr, and Val; 

{\, when th^ stb^itiuic^n occis ' at positjon "7*?. the substnitng an 5 0 acid 
sca'ck^i t 0-5 mv. ^Tsw^j i.o'>s! iUL i \« \ I, \, \sr Cv^ 61u, ijiy, 
Hk\ Htj», I'c l>s. Met, Ser, ihr Irp, ivr, andVal 

(g) when tl^e substitution o<x.ur<» *it position 76 the 2»ub!»tUutiJjg anttno a^o 1 
elmed fi\m the group consisting ot Ala, Aig, Cys* Ee, Leu, Met, Gin* 
Ser. Tht, Txp. fyt^ and Va!; 

(h) when the si b titubon occiiirs at position 7?, the ^iib^itutmg amino &ci4 t$ 
elected trom the group et^asmmg of Ala, Arg, Cvs*, Ghi, G1>, Phe, His, 
He, Ly%, Icu, Met Pro, Tin, vSer, Thr, Ftp !vr, aitd Val, 
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selected ftx> the gixsup m mtmg of Ala, Atg. r>s, oiu, Ut>, 
His, Ik, Lvs, Leu, Met, Pt©, Gin, Thr, 1^, Tyr, and Vai; 
U) when ihe siibstitutiOR occurs at po itso. 79, tfse subsmun g o avid m 
selected trot the group coftsistn g os Ala Arg A^n, €ys, Cl>, Phv,, Hb, 
Lvs, Leu, Met, P o, 01 . Ser, Ihr Irf ] vr, ana Val 

sele,.?ea ro! 1 1iiC £xOup to^^si^tsng of <\ a Vrs Ssn Asp Giu Pbc, 
U> 1 }s Uy Vei, Pjo, Chi, See, Th- T T>-. \al 

<1) vs. hen the ub imum oc>;urs at posnUion 81, the sabstitttmg ammo a^^d jj» 
selected from the gmup eorisistiBg of Ala, Arg, Asn, Asp, Cys, Glu, O y> 
I be. Mrs, Be. I ys, Leu, Met, Fro, , Ser Thr, Trp, and Ty , 

{m> when the subs itat o occurs at posit on 82, U e Mibstmu ng smtno aclsS 
^clcctci, Itom uc group cors$sn$>g o** 4U Arg A^p C>i* Ulu, Qh\ 
Vhe H5<. Ik Met Pm, Uln, Ser, Thr Trp, 1\ -^hl 

(n) -v-.e" ^«JsUtul,o occufi at po&Uo. Vi Msb^: !t<nne r^^-j* aod i 
5»&kTa\1 from the group a^nsisting of \ta, Atg, Asn, -^sp, C^v. ts:u Phe, 
His, tys, Uu, Met, Pro, Cin, Ser, Thr, Trp, Tyr, aad Val; aad 

Co) whein the &«bi^tut on occurs^ at posmon §4, the substduttng am «iad %^ 
selected fron the groap co sisdng o$ 4k, Arg, Asa, Asp, Cy^, Giu, Gly, 
Phe, Bis, lie, Lys, Le«, Met, Fro, Ser, Thr, Trp, aRd 'I>T. 

wdc t>pe amine a>.»4 ^ii^quenie u-imjjnijjnj^ a sub<>knui.im bv d. s,i>Svit.iung 
{u>tmo acja at two or mor« povitlons corre^Jidmg to positions 70 84 of 

U\ when a suhstimtton occurs at po^tiot^ 70, the substituting ammo acid t$ 
selected from tl>e group consisting of Ala, Arg, Asn, Asp, Cys, Gin, Gl«, 
Phe. Hi^. Ik. I >s, Uu. Met, Pm, Sen Thr. Trp, Tyr, and Val; 


m 

(b) when a sabsmttitcM mmti at position IL the s^sitatkg #mfK> asiil is 
selected from the gmtip coMlsaag of Afe, Atg, Asa, Asp, Cys, Gin, Gto, 
Gly, Fhe, His, lie, hp, hm. Met, Pro, Ser, Ttp, Tyr, and Val; 

(c) when a substitotioa occurs at positim 72, &e substltoting ammo add is 
selected fern the gwup coftsssting of Ak, Arg, Asn, Asp, Cys, Gb, Glu, 
eiy, Fhe, His, He, Lys, I>eu, Met, Fro, Ser, Thr, Ttp, am! Tyr; 

(^1) when a sub'^Utuliorsi txciirx ai ^x><;ition 73, the SDbNlitulin|2 amira* ackl i.s 
svkx-ted from the group cmssKtrng of Ar^i, As?u Asp. (\'^. Gin. Glu. Oiy< 
Phe, Hi5, lk\ Lys. Leu. Met, Pro, Ser. Tiii\ rr|,\ 1 yr, and Vul- 

it) wheft a substjtutjon occurs at position 74, the substituting smino acid is 
selected from the groiip consistlag of Arg, Asn, Asp, Cy&, Gin, Giu, Oly, 
Phe, His, He, Lyj, Leu, Met. Pro, Set, Thr, Trp, Tyr, and Val; 

(f) when a sobstittuian ocot at posidon 75, the snbstitming ammo add is 
selected froni the groyp coasisung of Ala, Arg, A<.r, Asp, (\s. Gin, Glu, 
Gly, Phe, Hjs, Ik, Lys, Met. .Pro, Ser, Thr, Tjp. Tvr. a«d V*u; 

(g) whes5 a subsUtution accur.^ itt posUioti lb, the subsntutuig ast^ino acid is 
.^elected from the group coBsistiflg of Ak, Arg, Asp. Cys, Gin. Glu, Giy, 
Phe, llis, lie, Lys, Leo, Met, Pro, Ser, Thr, Trp, l>r, m4 Vai; 

(h) wljea a substitution occurs at position ??, the substituting amino add is 
selected fmm the group consisting of Ala, Arg, Asp, Cys, Gin, Gk, Gly, 
Fhe, His, lie, Lys, tea. Met, Pro, Set, Thr, Trp, Tyr, and Val; 

(i) when & substitution occws at position 78, the substituting amino acid is 
selecteji from Uh* group consisting of Ala, Arg, Asn. Asp, Cy^. Oin, Glu. 
Gly, Phe, Ihs, lie, Lys, Leu. Mot. Pro, Thr, Trp, Tyr, and Val; 

ij) a sub,«;tutK>n <xxurs ast position! 79, the substiturmg an^ino ,^cki js 
selected i'mm the group consisting of Ala, Arg, Asn, Asp, Cys, Gin, Giu, 
Gly, Fhe, Bis, Lys, Le«, Met, Pm, Ser, Thr, Trp, Tyr, and Val; 
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selectsed fmm the group consisUng of Ala. Arg, Asn, Asp, Cys, Gin, Glu, 
Phe, His, He, Lys, Lea, Met, Pro, Ser, Thr, Trp, Tyt, and Val; 
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